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RESEARCHESAN STELLAR PHOTOMETRY. 


By JoHN A. PARKHURST. 


INTRODUCTION. 


The problems of stellar photometry are closely connected with many cosmic 
questions, primarily with the light changes of variable stars; but they have an 
equally important bearing on the questions of stellar distribution and evolution. 
It has been said by good authorities that it is of more importance to measure 
the light than the place of a star, and if one considers merely the astonishing 
number of variable stars now being discovered, it will be admitted that the import- 
ance of stellar photometry can scarcely be overestimated. The material here 
submitted is the natural outgrowth of the writer’s variable-star work, the plans 
being extended as the instrumental and other facilities were improved. 

The following contribution is offered towards the solution of several pho- 
tometric problems, among them being: 

(1) The accurate determination of complete light-curves of twelve variable 
stars of long period, having faint minima. 

(2) The question of the behavior of variable stars during their faint stages 
which can only be observed with the largest apertures. 

(3) The adaptation of the Pickering “equalizing wedge photometer’’ to the 
determinations of magnitudes. 

(4) The photometric measurement of very faint magnitudes, and their 
relation to estimates founded on the limit of visibility of different apertures of 
telescopes. 

I wish to acknowledge here the efficient assistance rendered in the reductions 
by Miss Kate Bloodgood, also by Mr. F. R. Sullivan of the observatory staff, who 
recorded all the photometric measures made with the 40-inch telescope. 


HISTORICAL. 


The writer’s variable-star work began at Marengo, Illinois, in May, 1893, with 
visual comparisons by Argelander’s method of a list of long-period variables, 
including at first the circumpolar stars in Professor E. C. Pickering’s pamphlet, 
“Variable Stars of Long Period,” published in 1891; with additions, from time 
to time, of new variables which were not receiving sufficient attention elsewhere. 
By the end of 1899 the number of observations amounted to about 5,000, fur- 
nishing data for determining 162 maxima and 116 minima. Provisional results 
were published in the Astronomical Journal, vols. 13 to 21, and in Popular Astron- 
omy, vols. 2 to 8. This work was made possible largely by the kind assistance 
of P. S. Yendell, of Dorchester, Massachusetts, who with great patience gave the 
instructions needed by a beginner and corrected the errors into which one was 
so likely to fall; also of Henry M. Parkhurst, of Brooklyn, New York, who, beside 
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other assistance, made photographic copies of the forty Durchmusterung charts, 
then out of print, making possible the finding of the newer variables and the iden- 
tification of the brighter comparison stars; and of Prof. E. C. Pickering, who 
furnished charts and photometric magnitudes of many of the comparison stars. 

The instrument used so far was a6.5-inch reflector by Brashear, but connection 
with the Yerkes Observatory for three months in 1898 and since January, 1900, 
has made possible the extension of the work to the determination of the minima 
of very faint stars, fixing the photometric magnitudes of the stars used for com- 
parison, and making photographic charts of the fields surrounding the variables. 


PLAN OF WORK. 


Two points were determined from the start: (1) To follow the variables as far 
as possible throughout their period; (2) to give special attention to the positions 
and identifications of the comparison stars. To carry out the first point, prefer- 
ence was given to circumpolar stars, which could be followed the year around. 
To fulfill point 2, the coordinates of the comparison stars from the variable 
were measured with a filar position micrometer, at first on the 6-inch, afterwards 
for twenty fields with the 4o-inch for the faint stars. The completion of the 
24-inch reflector in 1901 made it possible to accomplish this object much easier 
and better by photography, so beginning in November of that year plates were 
taken to show the faintest comparison stars used. 

The addition of the Pickering equalizing wedge photometer to the outfit in 
1900 made it possible to complete the plan of work by adding (3) the determina- 
tion of the photometric magnitudes of the comparison stars, based on standard 
stars which had been measured both at Harvard and Potsdam. The publication 
of the Harvard catalogue and the approaching completion of the Potsdam work, 
including all stars north of the equator to magnitude 7.5, furnished the basis 
for this work, but it did more than that; it called for a minute comparison of 
the two magnitude systems in conditions of practical work. It is not enough 
to know the average differences between the two systems; the practical question 
is, What systematic differences will be found in standards selected for a particular 
field? ‘To anticipate the results discussed in Chapter XIV it may be stated here 
that the irregularities found in the systematic differences leave an outstanding 
uncertainty of about 0.1 magnitude in stars as bright as 7.0. 


ESSENTIALS FOR GOOD VISUAL COMPARISONS. 


Among the precautions kept in mind to insure good visual comparisons, 
the following were foremost : 

(1) The two stars to be compared were made parallel to the line of the 
eyes. To the writer this precaution was of the utmost importance, for if two 
equal stars were placed in a vertical line the lower would appear more than half 
a magnitude the brighter. The required position of the stars was easily secured 
with the 6-inch reflector by turning the tube in its cradle. 

(2) Two or three comparison stars were used at each observation if they 
could be found in proper distances and magnitudes, though this rule often con- 
flicted with the two following. 
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(3) The stars to be compared should be in the same field, and 

(4) The interval in brightness should be less than half a magnitude. If this 
limit was exceeded the comparisons were weighted in the reductions, inversely 
as the interval. 

(5) Prejudice which would arise from anticipating the star’s expected changes, 
was avoided by postponing the reductions till the maximum or minimum was 
completed. The observing list was long enough so that the previous observa- 
tions were usually forgotten at the time of a comparison. 

(6) The comparison of too bright stars was avoided by reducing the aper- 
ture when necessary. 

(7) Light in the eyes was avoided by using for recording a one-candlepower 
incandescent lamp, so shielded as to illuminate faintly a circle one or two inches 
in diameter on the record book. 


ESSENTIALS FOR GOOD PHOTOMETER MEASURES. 


Experience taught the necessity of close adherence to the following principles: 

(1) Asky free from clouds and of uniform transparency is the prime requisite. 
A “patchy’’ sky is a signal to stop photometric work. All observers agree to 
this in theory, but their adherence to it is a variable quantity, yet it is doubtless 
the largest single factor affecting the quality of the work. According to my 
experience a lack of transparency amounting to a perceptible haziness is liable 
to introduce a systematic error in the night’s measures. This is not the ‘“‘local’’ 
error entering when distant regions, like polar and equatorial, are compared; 
but it shows in measures of a field limited to one degree in diameter. 

(2) Measures of a field should be repeated immediately, in inverse order from 
the first set, to eliminate progressive changes (a) in the transparency of the air 
and (b) in the brightness of the artificial star. Under (a), atleast in the climate 
of the northern Middle States, progressive change in the transparency of the air 
is to be expected from hour to hour, and I suspect that this is true in all except 
a few favored regions. Admitting this, the duty of repetition in inverse order 
follows. The neglect of this apparently obvious precaution in most photometric 
work is difficult to explain or justify. 

(3) The real and artificial stars should resemble each other closely. This was 
possible in the present work with the 6- and 12-inch telescopes, the stars being 
usually indistinguishable, but it was not always possible with the 4o-inch. 

(4) The stars to be compared should be in a uniform relative position. The 
practice of the writer has been to place them in a horizontal line, with the real star 
to the left of the artificial, and distant about 0.4 the space between the two images 
of the artificial star. Following the principle mentioned under (1) in “ Visual 
comparisons’’ this uniform position seemed preferable to the four recommended 
by Professor Cerask1. 

(5) Nothing but the photometer lamp should be in the circuit from the storage 
cell supplying the current, and there should be no sliding contacts in the circuit ; 
all should be soldered or screwed. The lamp should burn very nearly at its 
specified candlepower. 
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(6) At least three standard stars should be used in each series; the measures 
of a field should be made on at least three nights; three settings of the pho- 
tometer on each star (repeated as specified under (2), making six settings in all). 
Experience convinced the writer that three settings were as good as four, with 
the added advantage that three could be kept in mind and recorded at once. 

(7) The use of too dark a shade glass (see Chapter I) should be avoided, a 
change as great as two magnitudes in the background had an injurious effect 
on the measures. 

Table 1 gives the selected list of variable stars in whose fields the investi- 
gations were conducted, with a summary from the following chapters of the periods 
determined and the magnitudes at maxima and minima. ‘The positions given 
were (with the single exception of RU Herculis) measured with the filar microm- 
eters on the 6- and 40-inch telescopes. 

Table 2 summarizes the visual observations of the variables, giving the num- 
ber, limiting dates, and resulting number of maxima and minima. 


TABLE 1.—LIST OF VARIABLE STARS. 


1900. 
Star. a eel Teel |] tien 
RightAscension.| Declination. 
hm s he A Sued d d Mag. Mag 
103 ‘IT Andromede..... O17 1020 1120920) 27 284 126 8.5 13.0 
267 V Andromede..... O 44 39-7 ree (Oster 259 III 9.0 14.0 
787. W Andromede..... Foe TGs +43 50 26 396 192 7.5 13.8 
ABU Sa HR COUT Bearer. wisi TIeSOM oes +19 20 19 361.8 119 8.5 14.0 
B7OCMMU MeL CUMS  yimners | PLO) (Ou 62617 a eee oS) 484 217 7.5 14.0 
6100 RV Hereulis ........| 16°56 44.7 +31 22 18 200 8x 9.7 E553 
6804. FO Lyles cc. ons. LO) (9.1623 +25 50 17 438 154 10.0 15.0 
OP, SOyeaitls Sacegaoce 20 3 24.7 SP eae. GO 326 162 10.0 16.7 
HAG6OMOm CY PUL sas aac ss ZOn Ile 3S. +30 45 58 409 173 9.0 14.0 
ARS Ve Delphint. yon... 20 43 13.6 +18 58 1 529 161 8 17 
8518 Z Cassiopeia ....| 23 39 39.9 +56 1 33 492 173 fOr 15.2 
8629 ©9Y Cassiopeiz...... 23 58 13.8 +55 7 25 410 158 9.1 14.0 


TABLE 2.—SUMMARY OF VISUAL OBSERVATIONS OF THE VARIABLES. 


Number Number of— 

Star. of obser- Began— Endeg— | 

vations. : Max. | Min. 
103 I Andromede...... 173 1894 Mar. 1905 Nov. II 12 
267 V Andromede....... 109 1897 Jan. 1905 Dec. 10 10 
787  W Andromede....... 75 1899 Feb. 1905 Dec. 6 6 
ABE. RS COMB: 6.00) serene 132 1894 Mar. 1905 Aug. 8 10 
5708) RU Hercilis 4.2). 136 1897 Jan. 1905 Oct. 6 6 
GIOORRIV | Herculisa a. 55 1897 Aug. 1905 Nov. 14 13 
6894. GOI yy iaere <ettrs ent 110 1896 Oct. 1905 Nov. 8 6 
FPPOE SOR ONF RIND eR Oro 100 1892 Dec. 1905 Dec. 9 8 
FZOQM Oar CY Stl tae eis ee 75 1899 Oct. 1905 Nov. 5 5 
TASS ON Delphinina-.. se ce 140 1894 June 1905 Dec. of 6 
8518 Z Cassiopeia ....... 100 1898 Nov. 1905 Nov. 4 4 
8620 mee Cassiopeicsienie” 100 1898 Feb. 1905 Nov. 7 7 
TisA4O5.% |l's-0"s senator evens ater. | eeesee eee anaes 95 93 


STELLAR PHOTOMETRY. PLATE 1. 


PHOTOMETER ON 40-INCH TELESCOPE. 


BouaiizinG WEDGE 


CHARTLE RCE 


INSTRUMENTS. 


The visual and photometric work was done with three different telescopes, 
of 6, 12 and 4o inches aperture, thus making it possible to follow the variable 
stars throughout their cycles, and to measure the magnitudes of all the comparison 
stars needed. The lack of homogeneity in the visual comparisons, resulting from 
the use of such different apertures, could not be avoided, but its harmful effect 
was kept within limits by the use of the photometric magnitudes of the com- 
parison stars. 

The 6-inch reflecting telescope, made by Brashear, is provided with driving 
clock, circles (the hour circle movable), and rotating tube, making zenith observa- 
tions comfortable, also making it possible to bring the line of the two stars com- 
pared parallel with the line of the eyes, a matter of prime importance in visual 
work. Standard stars from the Harvard and Potsdam catalogues, chosen between 
the 6th and 8th magnitudes, could be matched in brightness by the artificial 
star of the photometer. If brighter than the 7th magnitude the shade glass was 
used, its cell being hinged so that it could be turned into the cone of rays between 
the ocular and the flat. The visual limit of the 6-inch with a power of 150 is 
about 13.0 (see p. 10), but with the power of 40 used with the photometer it was 
not possible to make accurate measures of stars fainter than 11.0, while in practice 
the stars measured were between 8 and Io. 

The 12-inch Brashear refractor and the 40-inch Clark refractor of the Yerkes 
Observatory need no special description. Their visual limits are about 14.5 and 
17.0 magnitude, respectively. In the photometric work the greatest accuracy is 
secured by connecting with the 12-inch, standards between 8th and 9th magnitude 
with measured stars of about the r2th magnitude, then with the 4o-inch to pass 
from the 12th magnitude to the faintest stars possible, about the 16th magnitude. 


THE EQUALIZING WEDGE PHOTOMETER AND THE DETERMINATION OF THE 
ABSORPTION OF ITS WEDGE. 


In pursuance of a plan for cooperation in determining standards for faint 
stellar magnitude, Prof. E. C. Pickering sent to the Yerkes Observatory in April, 
1900, one of the five wedge photometers which he had devised for the work. This 
was to be used with the 4o-inch refractor in the measurement of the faintest stars 
included in the plan. The construction of the instrument is shown in fig. 1 and 
Plate 1. The tube TJ, carrying the ocular O, slides into the tailpiece of the 
telescope. At right angles to this is the tube C, carrying the essential parts of 
the photometer. The light from a one-candlepower incandescent lamp L shines 


through a minute hole in the diaphragm D upon a piece of ground glass G, forming 
5 


6 


an artificial star. 
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In contact with G is a piece of blue glass to render the light 


of the star less yellow. An image of this star is thrown by the projecting lens 
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P upon a plate of plane-parallel glass B and reflected 
from both surfaces into the focus of the ocular O, forming 
at E and F two images of the artificialstar. Interposed 
in the path of these rays is the photographic wedge W, 
movable at right angles to C by the rack and pinion R, 
The short tube carrying the ground glassG is movable away 
from the diaphragm D by means of the head of the screwS, 
projecting through an inclined slot in the farther side of 
the tube C. By this means the artificial star can be made 
larger and less sharply defined, thus resembling more closely a 
real star under different atmospheric conditions. Finally, 
a pair of shade glasses at A can be moved, either both or 
singly, into the path of the rays. 

In photometers made on this principle the all-important 
condition to be fulfilled is that the images of the real and 
artificial stars should closely resemble each other. The 
range of adjustment of the ground glass G was found to be 
insufficient to meet this condition with the different tele- 
scopes on which the photometer was to be used; therefore 
the diaphragm D, originally provided, which had a single 
aperture 0.17 mm.in diameter was replaced with a movable 
diaphragm 
carrying four 
aperrures:. 
cate Comets Be oy 
O72 05,. 2 1 


0.25 mm. in 
diameter. By 
choosing the 
most suitable 
aperture and 
combining 
withit a slight 
movement of 
the ground 
glass, it was 
possible to 
give the disk 
of the artifi- 


Scale- inches 
Fic. 1.-—-SECTION OF PHOTOMETER. 


cial star any required size and sharpness to suit the various telescopes used and 
the different atmospheric conditions. With few exceptions the hole 0.15 was used 
with the 6- and 12-inch and 0.20 with the 4o-inch. 
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In order to use the photometer with a 6.5-inch reflector, a smaller tube was 
provided carrying an ocular and a diagonal reflecting plate to replace B. After 
several trials good images of the real and artificial stars were given by a diagonal 
plate with surfaces correct to one-tenth of a wave-length, furnished by Mr. O. L. 
Petitdidier, of Chicago. 
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Fic. 2.—CurvE A 12. ABSORPTION OF WEDGE V ON 12- AND 40-INCH REFRACTORS. 


The use of the instrument is very simple and convenient. The image of the 
star to be measured (shown at H in the drawing) is brought between the two 
images of the artificial star,and the wedge is moved by the pinion R till the light 
of the real star is matched by £, the image formed by reflection from the first 
surface of the plate B. The position of the wedge is then read on a scale divided 
to twenty-fifths of an inch, tenths of a division being estimated. If now the 
light of a star of known magnitude be measured, the only unknown quantity is 
the absorption of the wedge, expressed in magnitudes. 
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The methods available for determining the wedge absorption can be classed 
under two heads: (1) Measurements of standard stars whose magnitudes have 
been well fixed; (2) measurements of an artificial star whose light can be reduced 
by a known amount either by (a) polarization, (b) a revolving wheel, (c) reduced 
apertures by stationary diaphragms. The last method can be used either with 
real or artificial stars. The method by standard stars seems to give the best 
results, as it has the great advantage that the measurements are made under 
the same conditions as exist in practice. 


MAGNITUDE 
Qo U 2 3 4 


50 


40 


SCALE READINGS 


20 


fo 


Fic. 3.—CuRvE E 6. ABSORPTION OF WEDGE V ON 6-INCH REFLECTOR. 


The errors which may be introduced by the neglect of this precaution are dealt 
with by King in Harvard Annals, 41, pages 237 ef seq., where it was found that 
the mean absorption corresponding to one scale division was 0.090 with the wedge 
almost in contact with the aperture, and 0.130 with the wedge 5 cm. from the aper- 
ture. Again, it was found by Aitken and Maddrill (Astrophysical Journal, 22, 147) 
that the absorption measured with a Lummer-Brodhun photometer, comparing 
surfaces, must be increased by one-quarter to equal the results obtained from stand- 
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ard stars. To avoid these sources of error, wedge V, which was used in nearly all 
the measures here considered, was calibrated by the three following methods, 
in all of which the wedge was placed in situ, and the conditions in actual practice 
quite exactly used’: 

(1) Standard Pleiades stars, 2,700 settings. 

(2) Comparison with Zéllner photometer, 3,000 settings. 

(3) Comparison with ‘“‘wheel’’ photometer, 500 settings. 

Full details of this calibration will be published in connection with the work 
on “ Determination of Standards for Faint Stellar Magnitude;” but in this con- 
nection a comparison of the results by the three methods will give the quantities 
used in the reductions and at the same time enable the reader to form an opinion 
of the degree of accuracy attained. 

(1) The standard Pleiades stars were measured with both the 6- and 12-inch 
telescopes, and the platted measures give the absorption in the second column of 
Table 3. 

(2) The Z6llner polarizing photometer was set up in a dark room opposite the 
wedge photometer, and the artificial stars compared, first by projecting the 
Zollner star into the wedge, second by projecting the wedge star into the Z6éllner. 
The mean of these closely accordant results gives the absorptions in the third 
column of Table 3. 

(3) The wedge star was compared with an artificial star cut down bya revolv- 
ing wheel provided with sectors, giving the quantities in the fourth column. 

The weighted mean of these three determinations gives the values in column 
five, which are points in the absorption curve corresponding to the scale readings 
in the first column. ‘This curve is called A 12, and is used in the reductions of 
the 12- and 4o-inch measures. . 

Since another ocular and diagonal plate was used in the 6-inch measures, 
and the appearance of the star images, both real and artificial, was different, 
it was not considered allowable to assume that the absorption curve would be 
the same; therefore the measures of the Pleiades stars were repeated with the 
6-inch and the comparison with the Zéllner photometer was made with the same 
arrangement of apparatus as used on the 6-inch. The absorption curve found, 
called E 6, is shown by column six to differ enough from A 12 to justify the 
separate investigation, and at the same time to confirm the general features of 
the curve A 12. 

A few measures of faint stars were made in 1900 with wedge II, whose 
absorption curve derived from standard stars and the “wheel,” isgiven by 
points in the last column of the table. 

The question of the trustworthiness of the adopted absorption curve is of the 
highest importance in this work, and demands the most rigid scrutiny. The 


1A fourth comparison with another polarizing photometer has since given identically the same 
absorption curve. 
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evidence in Table 3 may be summed up as follows: (1) The results by two inde- 
pendent methods, standard stars and laboratory measures, are in good agreement, 
the average probable error of the points platted on curve A 12 being less than 
+0.03, with a maximum of -+0.07. (2) The laboratory measures were all made 
by matching artificial stars which closely resembled the real stars. 


TABLE 3.—ABSORPTION OF WEDGES II AND V. 


Wedge V. Wedge II. 
Scale. 12-inch. 6-inch. 
Dive: 
Pleiades.| Zéllner. | Wheel. | A 12. E 6. 
60 (5.80) Yona (5.49) ake ares 
55 5.34 5.12 5.22 Ba 5ug2 
50 4.85 4.76 ary he 4.80 4.70 4.99 
45 4-39 4.28 4.28 4-33 4.41 4-51 
40 3.80 3277 3.77 3-78 3.85 3.93 
pokes 3.14 3.27 3.20 3-19 3.30 3-35 
30 2.60 257A 2.61 2.65 2.68 2.85 
25 2.15 B27 (2.18) 2.20 2a Py OE] 
20 1.65 1.80 (1.74) 72 1.59 rast 
15 1.07 1.08 INO? 1.06 0.93 0.72 
10 0. 46 0.42 0.50 0.43 0.28 O.1I 
| 5 Sat 0.06 Ser 0.05 (0.00) sins 
fa) 0.02 (0.01) | pee 


A check onthe mean value of the absorption is furnished by the measured 
magnitudes of the stars near the limit of vision of the 6-inch telescope. Table 
4 gives the field, the estimate of the limit of vision, the photometric magnitude 
of the limit, the correction for atmospheric extinction, and the final corrected 
magnitude of the limit, expressed in both the Harvard and Potsdam systems. 


TABLE 4. 
Mag. Corr. Mag. 
| Field. Limit. Corr. 

H RP: H Pe 

LA CASSIOPEIe mets oye lau oe short ater k 12.99 12.88 0.04 13.03 12 
92 
WisEV CERNE er tenexauiaisrnrate eters ever 3 1A 6 28a 12.60 12.93 0.00 12.60 12.93 
SUGVER ae anit ec hmnuae nl Z 12.82 13.24 0.00 12.82 13.24 
SX Cygii......-. cess eee ewes 3<n 12.34 12.69 0.00 12.34 12.69 
RU Herculis | este ahs: SR PLN eee 2<n 13.05 03.32 0.02 13.07 13.34 
Ve Cassiopeia ys. es hetus serene q 12.61 12.94 0.03 12.64 12.97 
MEA tt aissrateae suis na gona thteaacereal sh), celne kos [De toe T2575 13.01 
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The variability of this star was discovered by Anderson in 1893 and observations 
began soon after the receipt of the Astronomische Nachrichten No. 3202 contain- 
ing the announcement. The literature concerning the star is given so completely 
in the forthcoming catalogue of the Gesellschaft committee, that it is unnecessary 
to repeat it here. The light changes are unusually regular, the maxima and minima 
being both well defined. At present the period seems to be lengthening. 

The comparison stars have been measured with the photometer, the residuals 
being: For the catalogue stars, +0.03; for the stars measured with the 6-, 12-, 
and 4o-inch, respectively, +0.08, +0.09, and +0.11 magnitude. 

Detailed explanations follow for the tables and figures giving the photometric 
and visual results for this star. For the other eleven variable stars given in 
Chapters III to XIII explanations are only given for the few particulars in 
which the tables differ from those for T Andromede. The arrangement of 
the tables is as follows: First, the data for the identification of the comparison 
stars with a summary of the magnitude results used in the reductions, Tables 5, 6, 
and 7; second, the photometric measures in detail, Table 8; third, reduction 
constants and summary of photometric results, Tables 9 and 10; fourth, visual 
observations of the variable, with reductions to photometric magnitude, and 
residuals from the mean light-curve, Table 11; fifth, data for formation of 
mean light-curve, with residuals for the twelve parts of each separate curve, 
Table 12; sixth, observed maxima and minima, Table 13. 


TABLE 5.—STANDARD MAGNITUDE STARS. 


1900. Magnitude. Residuals. 
Color 
s r Catalogue. Measured. From Cats. 3 
Star. |B. D. No. Row es P. DM. g Nights 
H.C.0.)P. DM.| H. Ps viphs ee: a 
° h mM S fe} ’ 


+25 34] 0 14 10 |+25 54.7 | GWH+ 7AOT ShaahS) TOF 7.69 |— 6|— 7| +4 
A= 520m) Onraurs it 25) 30.1 W+ Gigea TAD ery 7.55 \+ 26 |+13 | +2 
+26 40] 0 16 18 |+26 23.7 | WG+ 8.20 8.12 7.98 8.06 |—22 |— 6] +3 


© ty 


NM ealen an ries || eenreeaeeas aus arc lisvcz re oe. st cnc, ol||ceofecenenors 7.69 Gh Tt7h 7.69 7.77 \£18 |+ 9 | 43 


Table 5 gives, for the standard magnitude stars, the Bonn Durchmusterung 
numbers, the position for 1900, the Potsdam color, and the catalogue magnitudes 


II 


r2 


RESEARCHES IN STELLAR PHOTOMETRY. 


which form the basis of the photometric work. The “H.C. O.” values are taken 
from the Harvard Annals, 45, the ‘“P. DM.” from Potsdam Publications, vols. 9, 
13 and 14. Then follow the measured magnitudes and residuals which result from 
Table 10, and will be considered in that connection. As all the measured magnitudes 
are based on these three catalogue stars it follows that the measured magni- 
tude of each star expressed in the Potsdam system will be 0.08 greater numerically 


than its magnitude in the Harvard system. 


TABLE 6.—COMPARISON STARS IN B. D. CATALOGUE. 


Bee): 1855. BaD: 1855. 
Star. | Star. 

No. Mag ReA Dec No. |Mag.| R.A. Dec 

s hm s ° é g hm s eee 
d a2 | S7 leone OMtaess = 208 10.0 e +26 46 | 9.4 | 0 15 47 | +26 22.9 
a ZO eAOM\n 7 Sal OmTae 5 Salou (S07 c +26 A711 Onl | -O 15 504] 220 1854 
L 25 40. NOS "Ors TON 25°58.3 7 NP 26rASe | oeda iO rO 10s} 20nr2 ko 
b sia2On 42 eS Teal COT 427i) 120 eae) 


Table 6. As a few of the brighter comparison stars are not within the limits 
of the photographic charts, Table 6 gives the B. D. numbers, magnitudes, and 
places for 1,855 of the stars in that catalogue not in Table 5. 


TABLE 7.—COMPARISON STARS FOR ‘T ANDROMED4 (IN ORDER OF RIGHT ASCENSION). 


Coordinates from Variable. Magnitude. 
Light 
Star. Scale, Measured. From Curve. 
RoaAY Dec. Steps. 
H PR: isl 1 
“ S u 

d SS 1K Gy An = AO) 34.7 Gare OR207 cl ao -netes Uae 
q — 770 = Fai eet TASS Gl” Gterates lhe clancenees 1252 Tang 
a OOS 50.8 —122 42.0 7.98 SHORE |! Porcrice. slimmer 
p — O79 = A9na jf UO D5VC3 5 a) cece Ant was Melsher 12. ome 
n ser [oi —44.9 — 207 j 7 Reis Sieg a a oe a eee PIES Ur..O 
0 5 50 = On) Sake} NCE IW Laer oo el ener LEO 12:30 
Ss — 4Il DONQ Sere} 25.6 10.32 TO240. | sues Ell meee cre 
Y — ahske) aa DOS + 85 ORG oa Maas susie I) a oeetercts T2558 12.9 
b — 316 23.0 +690 39.0 8.72 8..80--'| Ogee ey eee 
h — 290 Satya = BR Tholnte | Pel retain liters aie II. 54 PL/62 
1 — 259 oO — 690 26.5 10.15 TO.:23 |\) sega clea 
y = UG; = 6).2 oe 44: Spice 14.40 TA s4S: 11). teehee eee eee 
be a Pi Sent eh cial ice ROG  Geey 10? 13)20 0A soe al meee 
w a a BO) ap MeO + 103 i) 92368 eee a Modes, te Fost 
uU ap Be 24 sin220 ioe22 T33/30.0 |) teeter oh ere 
Zz + 108 ae aS + 62 peas 14.08 TASTO) Vo eee ull ota 
m ah ay ap aie Al + 800 DOSNT erate Aeens | Reema eee 11.28 II: 36 
t + 196 ses web + 420 ro 53 11.66 Tl 7AM lpmtcwy He core: 
k 227 + 16.5 + 106 14.3 11.85 TTg Oi) we | Mcrae |i meeetotsce 
é OS Seg +659 Bony 10.20 TOH2S- 0AM kreserser tees wee 
c TSS. +60.8 + 394 330 9.51 RONDO ME Pelle aleve Gee ANP tel teie aac 
ii +1125 + 81.9 +118 BO mS mt) MR were ealt, nceenew: 9.97 10.05 


Table 7 collects the data for position and magnitude of all the comparison 


stars used. Thesecond and fourthcolumns give the rectangular coordinates from 
the variable in seconds of arc; the third column expresses the R. A. coordinate 
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in seconds of time. The fifth column gives the brightness of the star in steps of 
the light-scale, which result from the observations in Table 11, and will be 
explained in that connection. The last four columns give the magnitude, either 
‘‘measured’’ with the photometer or read from the magnitude-curve (fig. 4). 
In each case the heading ‘“‘H.’’ indicates the Harvard, and ‘“‘P.’’ the Potsdam 
system.’ The adopted values for stars measured with both 6- and 12-inch are 
taken from the 12-inch. 


TABLE 8.—103 T ANDROMEDA!. 


PHOTOMETER MEASURES OF COMPARISON STARS. 


6-INCH. 
1904 October 15. Fair to good, quiet, a little dull. 
eidereat lt Zen. Mean Scale Readings. Magnitude. 
Time Dist. Star. Sesle-Readitgs, ¢ pe (e 
, Mean of 3.;Mean of 6. H. 12 
m ° 
I O1 20 c AS 5f CHGS Cofou QTE Os 27.62 2.41 9.22 9.30 
@ 38.8 39.0 38.1 38.63 37-65 3.62 10.43 10.51 
b 22OR2AR 22350 2Qe2 7] 24.42 DOH} 8.88 8.96 
d 2Ae20 20), 26203 25.57 25.89 2.23 9g .04 Geez 
a 15-7) 16.3, Lond Owes 16.55 1.16 7. OF, 8.05 
l 34.8 35.2 36.0 35-33 35.72 3-42 10.23 10. 31 
S Bicker BO 9! -ZIOo 3) BOMOO Na |e secretions 352 10.33 10.41 
A Boks WALCO) 3143}.516) 13.90 14.30 0.84 7.65 Tee 
B I3el W225 132 12.83 12.98 0.63 7.44 Ta 52 
B 12°90 1467 1228 LQ HTS yo] Sete sabaes a6 Eee lp waa 
A T5b L4cOst4TO TAR FO. a) we csusuercra, ||| ggetscormocile cateelewreme lle Memes rene 
l 36.1 35.9 36.3 BOSTO will gosree tose «||| sgaeci <r cesta eRe ame ee ee 
a TOn5 0 Lys 2el ae DOE OTS Wg cndettare) |) lien eee Allee meee peeteueeegam MM diertsaiecs 
d 253207 4 20nO OSU PAO), aA MR Me ace hones: Pl Gahan 
b Pete) PISS .88) iso dt PATS lll Oe ened WeerenrCA at neo fin tll rreieees 
e Bord Sf} 21a 9) BOOZ NY a aco vostoyes 0 alo geist seek || Weeseceers tee | Mure etree 
I 24 22 c DS.2\ Papas Ado} Pia 0 gee eee a ice th Meas a il Sb. cee 
1904 October 27. Fine, moon rising at end. 
21 36 37 B 9-7 10.1 9-5 9-77 10.17 0.30 7-49 7-57 
A Lt GP AAEM lats 11.80 Il.44 0.44 FOR Heat 
Ss B2RORs TRONS IS Zh toto lo Waal Malatacer 2292 10.11 10.19 
L 32.8 33-4 33-4 33-20 32.99 3.05 10.24 10. 32 
a 13.0 14.7 14.2 13.97 13.84 0.76 7-95 8.03 
d 25.1 25.8 25.0 25.30 24.49 2.08 On27; Ones 
b PO) Die Bit fl 21.20 20.57 1.66 8.85 8.93 
@ oer wing, Baca! Shite Hes Bu 72 2.89 10.08 10.16 
c BAT OND 52250! DATS DI Wis 2.15 9.34 9.42 
Cc BR 5 2510025123 27 od Wome meee alll Ge san at SoG ule 
e Bs G Vita) BIG) CeO eal erm ere ears eae Ih th oats 
b 19.4 20.6 19.8 LOLOS | cake, UNE chisel ae teeeeaennn |S cgee 
d DP) Daye Bh PHL DIGI sor cebrn OO ave hacen |e ie eee eee amen | eee ncrage 
a PAG 2030 Lae ESOL <5 te Son kts aaicua or lee a Ieee oop 
1 32°0) 3333-3350 oi ie i Ae wae are (Lame all! Poccdes oe Vl want omeee 
A EAL SHONSO). EA cat TAO T: | Pose areca, ile voted | Pewee re merelts wn ence 
21 57 34 B Oro ll 2 107 LOGS 7m Wil coteragen wl cyaacyes Salle) Moker cee ees 


1The letters ““H. C. O.” and “P. DM” indicate that the magnitudes are taken directly from the 
respective catalogues. The letters ‘‘H.” and ‘‘P.” indicate measurements by the writer, expressed in the 
corresponding systems, 
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TABLE 8.—103 T ANDROMEDa&—Continued. 


Good. 


1904 October 30. 
: Mean Scale Readings. Magnitude. 
sae ane Star. | Scale Readings. GC; 2 
: , Mean of 3.|Meanof 6. ist. iP. 

h m - 

21 00 44 B MENG) GOs ahaa lg: 11.57 10. 82 0.37 7.49 These 
A Tilt Op Dip © pldeck tee Erez 0.43 7.55 7308 
s 35.9 36.0 35-3 35-43 oe 3-39 0.51 0.59 
1 2EOESSuS Gout Bane Yea 0 us BLOF) On19) 1 One, 
a Tighe Vek (Oe Tele As 14.60 ATS 0.90 8.02 8.10 
d Ah Zisyacen Zaye 25-57 25.95 2.24 9.36 9.44 
b TSO LO.2 19).0 19.00 20.05 1.59 Saya 8.79 
é 34.0 34.0 34.1 34.03 33.62 eu ee LOVZS 10.33 
c Aoi An Daiwa 26.60 26.64 2.30 9.42 9.50 
G 26.8 26.3 26.9 2007") ieee ee Seeteree In cece sock deenl| Umea 
é B36ON8 80843353 B3G20 > se eee Mad ec eee ee 
b DINGE2On 72 tS DUR O SAS weeeaessc > gl eascnetcg ech) ate ae aye 
d 26501202 77.2020 PART AMEN Ri aanaiie ath Oman pe REN |e Gn wie 
a EAL Owl 54 LA ed! EAs OO" tizeeeo tay. Mules V1 ere nomen ie mee eae 
I Fen 33 0833.0 BROS HN Oca ancseeie tit) seeceieckr ie ae ene ae 
aA iO ig oenr ae LESSOo Bi Pc ae ee ricco eee Ue ere 

21 24 40 B 9.8 10.2 10:2 LONO7: El Mea hate. A editor hase Cerrone MOR ieee 

| 

1904 September 11. 12-INCH. Good 

20 23 49 d asia al wiZatey, Aero) 15.30 15.14 1.07 9.06 9.14 
b El.Q 1T2s,3 12-4. 12.20 11.87 0.88 8.87 8.95 
e€ BaN5 24 no 2359) 24.03 24.72 Dn U7, 10.16 10.24 
é U7 318.0 17.5 17.60 17.90 1.43 9.42 9.50 
t 39-7 39-9 40.0 39.87 39-99 3-78 11.77 TiO 5 
k 3On28d4On7 239-9 39.93 40.50 3.85 11.84 II.92 
x 53-8 54-7 54-3 54.27 54.32 Sea 13.16 13.24 
1 220 23.1 23)-2 23.06 2225 2.05 10.04 10.12 
1 Ba 72269928) 7; Poet hcl ieee Se Pilly voter oo eee ae 
x“ BAe2) han 542 SAD Soe eaten a Meerceretdy © | Ot cua ce |) ees 
k AUal 4i.7 40.9 Ale Se VS eee eel eee ok Mote, ee eee 
t 40.3 39.9 40.1 AOUTO? [atten ema e re I es a al eer 
Cc HSC MONS) 2ivfe7/ Sr 20 7 Tale toe | eee) Bera em ee ree 
e Zins CXOoes P25 9 25 RAO a A) Seance ite <eeaccescd Il eee cis eee camino 
b iiheeey MIG IO VEZ EES Sy | aoc lt Paacasereetll Piyte. Pt nie mee ate 

20 48 45 d L5On kA on L5)15 LA SOT Waly < Ooisu Ole eke eee een eae 

1904 October 31. Good 

21 50 34 e PiO)otsh. PA nik Pptas: 21.00 20.72 1.79 10.22 10.30 
Cc Mee MOREY G7) 16.03 15.50 Mh 312 9.55 9.63 
t 32.8 33.1 34.0 33-37 33.67 3.04 Il. 47 1X. 55 
k 37-6 37-3 37-6 37-50 35-94 3.29 iis 72 11.80 
x 50.8 50.2 51.4 50.80 49-77 4.78 13.21 13.29 
v 36.7 37-2 37-9 37-28 a 3.46 11.89 Ii 07 
i 22.0 21.9 21.8 21.90 21.72 1.90 10.33 10.41 
d WO Shey LOR) 12.87 12.89 0.76 9.19 ON27 
b Se AO Our Ol7, G23 WP eee O.u2 8.55 8.63 
ba, T4290) 1507, £4. 1 14.90 15.05 E207) 9.50 9.59 
ba, TAC OML Spek ORO E520: wierd ones Seerate |e Mey eee till numehon sate: 
d 1270 L2e0 01259 T2200 fil Serice SoH eke: ah Mw cae 
l 20.9 21:9 21.8 ZEB | leurs, o, y WIL etc teen | Meceenoe a hci |e peta 
a5 47.2 49.2 49.8 PROTEC feral RAT leeacerse cll comeea Jil cceietors 
k 34.0 34.2 34.9 BAB lio Pereracatee = il Geatiece oe || Meee ae | a 
t 34:2 33-7 34-0 COVA TAGS eee meen ce nh 
c 14.9 15.2 14.8 T4009 i) sstneetee Slee hate gs NY pyc et nena 

22 18 29 2 20.7 20.1 20.8 ZO 53e jlk | Secures gah G eee car, AS A, eee | aa 


1904 November 2. 
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TABLE 8.—103 T ANDROMEDA—Continued. 


Fair, a little dull, and unsteady. 


Sidereal| Zen. | ; Mean Scale Readings. Magnitude. 
ime. \ Dist ar. | Scale Readings. C: 
5 Mean of 3.|Meanof 6. a: P 
hm 2 
21 30 38 L PRS) Pn ih PL) a7 29.13 30.10 2 OG 10.07 10.15 
d 2023 20)53) 20-3 20.30 20.27 1.74 9.14 9.22 
b EO2 7. L027, 16-0 16.47 16.55 fig Oz? 8.67 S75 
e€ B252Ne280 BONG 31307; 30a 54 Zee 10.22 10.30 
c QELOE25. 4) 2415 25.03 24.38 Bas 9.55 9.63 
t 44.2 44.7 44.8 44.57 45-15 4-35 11.75 11.83 
x GOR dc ioe neon =| eens ae 60.+ 5-64 13 3.02c tele 
k 47-2 47.9 47.0 47-37 47.60 4-59 11.99 12.07 
v 46.0 45.9 46.5 AGA Ze leery 4.44 11.84 TE .92 
k AS 2 AT TeAT AC Rigpstee ie oi Rios oo A en eee 
t 45.5 45-9 45.8 5S Ae elles ae PON aaa aamerpresonene | [o Pxcnerchens «al ween 
G 227 28240124 DAT See il —cxatatetovg UI be Sat see | Rain oon mete ees 
e Sule) Gibow) Cesate CAS. Co iad | name ec I inte one th a Sorta |e Re ete nek 
b TS Omie2erono TOeOSe Wo ties mcrae | Precte 5 wee le eee een ea 
d ZOrAN 204 20.2 750 no Je oan ten ge Meet nee ici din eae 
20 5SOn\ms4 l BO) Per sions BY OF. |) « sasccsane pln” Sotecs be | UR terme | eae cee 
1905 January 14. 40-INCH Fair, unsteady. 
t 34-1 34.7 33-7 34-17 33.18 3-00 11.85 11.93 
k Rib aioye SYslou! 33-40 32.98 2.96 TE ow 11.89 
Zz 56.7 58.7 58.0 57.80 57-60 5.37. 14.22 14.30 
w Fe) Slog GUS 52.07 51.87 4.99 13.84 13.92 
Vay Ol ecOmd ened Guy UW ce. 0.41 9.26 9.34 
x 44.3 44.5 44.9 44.57 43.28 4.13 12.98 13.06 
u 47-8 46.4 45.9 46.77 46.65 4.50 13-35 13.43 
uU 46.7 46.2 46.7 7 heien Se teeel i « oieureut een” | Opa OTe Oe oc 
x 41.0 42.9 42.1 AD OO) ki) As ccrivy [A Sees RO eee 
w Shas Seon Leo Ci Gel oy Paul Pane ROR OO Ie Chor s Ji. a.otsg.0) “al, “eee 
Zz Cofaten Gyiot! Gi7has! BRAG: 1H: eee oral | tater set | eee CR Bees oe 
| Rk Bon See) een! Lec ae rerio 4 | emery ore rl Sorta eS A Be ee 
fees 52 t 3E.7 35.9 33-0 B220) by ecae sy ee alcke <meta | rane cere 
1905 January 28. Good 
4 22 t ZORO 212 207 20.63 20333 Eby 11.83 II.9g1 
k 22).0 2129) 2223 22:07 21.04 1.83 11.92 12.00 
Zz Ain 2 Abs 3 AO) 7, 41.07 40.67 3.85 13.94 14.02 
w 26-1370) 30.4 36.50 36.05 sak 13.40 13.48 
y 4257 4320 43-3 43.20 43.08 4.11 14.20 14.28 
x B15 On 32-0 Sie 31.90 Bia 34 225799) 12.88 12.96 
u 34202 33.0 34.3 34.00 33.62 3.05 13.14 13022 
uU Bilal Zkeiats: Bante) Ree | 8 doen Prion Al Pricmus! ty caaete 
a BOLOes Te Ors tas BOe TT wil), Sieyacred Nhe a crstsecnee |S meee ter omee | ane Exe 
y 4275743-3 430% ADOT ole stopsse Wl) ete en oo) Sees, IAMROE Sete 
w 36.3 35.01 35-5 BS OO.) 4 crea cry |) ote can ease eee eee ern 
Zz 39.8 40.0 41.0 AOSD 7 1) ~The eng | > ocean one on eee 
k 19.8 20.3 19.9 20);;00. |) ave.se |) Rimes oeewnle Cares te 
4 38 57 t 19.8 20.9 20.0 AS ery Podnaa © moaneoe |) i daoaas Vil este 
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TABLE 8.—103 T ANDRomMEDa‘S—Continued. 


1905 February 25. Fair to good, low. 
: Mean Scale Readings. Magnitude. 
anak ae Star. | Scale Readings. e. 
a “ie Mean of 3 |Mean of 6. iG 12 
hm ‘5 
t 222 L226 22 a8 22.20 21.68 1.89 11.89 Ta4O7, 
k DB PT ey 22.3 20.46 Te 75 Il.75 11.83 
od 41.5 42.3 42.9 42.23 42.82 4.08 14.08 14.16 
w 40.3 39.3 40.2 39-93 40.05 3379 13.79 13.87 
Vay Tile SORA wel eA: Il.10 10.82 0.53 10.53 10.61 
y 48.2 48.1 48.9 48.40 47.76 4.60 14.60 14.68 
x BES Boe B20 BBEO7; 3225 3.00 13.00 13.08 
u 35-2 35-1 34-7 35-00 34.68 3.16 13.16 13.2 
u 34.4 34.0 34.7 BAS OT Mela | ei cre aed Py facet nl meer 
x 280342 3308 plot eee Alle Ages ats Secured Wi encterersy Hee Rbtuneevet 
y AOKO 74743 A7.2 7g foe Be es fl WW ae eanr r5 See aD @ Rie ee el heme totems | 
Vay LOMZETOma uel leak LOLS A0 cece Repo ee |e reee eo ec 
w 40.6 39.8 40.1 AQi 17am \auer-ctee: Sate LAN etree c ae Ue cei 
zZ Hod iy MUNI Heh A240 |) eoreene POO | vane eat en eege 
k 13.2) 21,3) 19-9 TOLSO Pile Hace erase, © eis irene wee ee 
25 t 20.0) 2147) 21.5 DA ine am capers seaside alt meengateas Getty B11 nme 


Table 8 gives the detailed photometric measures and reductions of the com- 
parison stars in Table 7, based on the stars in Table 5. The series measured on 
three nights with the 6-inch includes the three catalogue stars A, B, and a, also 
the six comparison stars, b, c, d, e, 1, and s. A complete series consists of three 
settings on each star in the list, followed immediately by three more settings on 
the stars in reverse order. Thus the mean of the times is the same for each star 
and any progressive changes in the real or the artificial star will be eliminated. 
In the seventh column there are two mean scale readings for each star, which 
are united into the single mean of the eighthcolumn. The ninth column contains 
the values of C (curve reading) corresponding to each mean scale reading. These 
are taken from the absorption curves, E 6 for the 6-inch and A 12 for the 12- 
and 4o-inch, and express the relative magnitudes of the stars as explained 
below. To convert C into magnitudes in the system of the catalogue, it is 
increased by the quantity M, taken from Table 9. For example, on October 15 
the mean C for the three standard stars is 0.88; the mean of their magnitudes 
from the H. C. O, Catalogue is 7.69; the difference in the two quantities, called 
M,, is 6.81. If M° be added toeach C, the mean of the sums for the three stand- 
ard stars will agree with the mean of their catalogue magnitudes, and the separate 
sums will preserve the relative magnitudes as measured. The quantity M, is 
the magnitude of the zero reading on the absorption curve, and when increased 
by the C of each star will give the magnitude in the system used. In the example 
we are using the M, in the Potsdam system is 6.89. Adding these values of M, 
to C we have the last two columns of Table 8, the measured magnitudes in the 
Hy CC. 0, aud PB. DM systems: 

The siderealtime and zenith distance, given in the first two columns of Table 8, 
serve to show that no correction is needed for change in atmospheric absorption 
due to difference in zenith distance between the standard stars and the stars to 
be measured. For example, on October 15, when the field was near the meridian, 
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the mean zenith distance of the three standard stars was 4° less than that of 
the measured stars. At zenith distance 21° a difference of 4° corresponds to a 
change of o.oo1 magnitude in the atmospheric absorption, which is negligible. 
The stars measured with the 12- and 40-inch were all within 20’ of the variable, so 
that the correction would be even less. The subscript ar, appended to the star 
letter, shows that the star was measured through one shade glass, which increases 
the magnitude numerically by 0.75 for the 6-inch and 0.84 for the 12- and 40-inch 
measures. 


TABLE 9.—103 TI ANDROMEDA. CoNSTANTS FOR REDUCTION AND COMPARISON WITH CATALOGUE 


MAGNITUDES. 
| 6-INCH. 
| October 15. October 27. | October 30. 
Star. x Obs. Mag. 4 Mag. Obs. Mag. 4 Mag. Obs. Mag. 4 Mag. 
‘ Cc 3S See 
; G 
Hah PL ol rr. oP. PaeP sens ber Pea bs 
A 0.84) 7.65) 7.73|— .02|— .03] 0.44] 7.63] 7.71/— .04/—.05, 0.43] 7.55] 7.63)/—.12)— 13 
B 0.63) 7.44) 7.52/+.23/+.10; 0.30] 7.49] 7.57/+.28/+.15) 0.37|-7.49| 7.57/+.28/+ .15 
a 1.16) 7.97} 8.05|— .23|— .07] 0.76] 7.95 8.03/— .25|— .09) 0.90] 8.02} 8.10/— .18]/— .02 


Means.| 0.88] 7.69) 7.77/4 .16/4.07] 0.50] 7.69 7-77|= -19|/+ . 10) 0.57) 7.69] 7-77/+ .19|/2. 10 


Meriden Oe OT OOO) ese a y| een nce ea Fee U Oey 27h aieaenaa |i) Sexes Ree lity few) bak7 XO) a ss 
12-INCH. 40-INCH. 
cS ©: 
Mag. 
Star. ec Star. ee 
Sept. 11.| Oct. 31.] Nov. 2. Pe ieao al Jani 145) jane 28s | heba 25: 
Divi ccutseGes 8.81 0.88 0 19 1.27 Pe es 11.85 3.06 \)2 8283 1-75 
Cheney 9.33 143 Tei 2s Een ala ot ecei 11.66 3.00 To 74 1.89 
rs hectic Ore 1.07 0.76 Toye DE adits: a Xe er Hee ES Bao) 3.00 
Mean C . ieee ite 106) 0.69 1.72 Meanie. |fenees 3.36 212 2 Tae 
Mean Mag.| g.12 g.12 g.12 g.12 Mean Mag.) 12.21 | 12.21 12.21 wea | 
Mises acs 7.99 8.43 7.40 Mice te wits | wane 8.85 10.09 10.00 


Table 9 contains the values of C, the reading from the absorption-curve of 
the wedge. From the mean C we derive the M. used in the reductions. In the 
first part of the table (6-inch) the observed magnitudes of the three standard stars 
are given, both in the Harvard and Potsdam systems, in the columns headed H. 
and P. Subtracting the catalogue magnitudes in Table 5 from these observed 
values gives the residuals tabulated under ‘“‘ 4 Mag.”’ for each system. The con- 
clusions which may be drawn from these residuals are discussed in Chapter XIV. As 
the measures with the 12-inch are based onthe standards fixed with the 6-inch, 
the second division of the table contains the 6-inch magnitudes of the three 
standard stars b, c, and d, from Table 10, and the values of C found on the three 
nights with the resulting values of M.. Similarly the 40-inch division of the 
table gives the magnitudes derived with the 12-inch for k, t, and x, with C and 
M.. In the last two divisions the magnitudes are given in the Harvard system 
only, to express them in the Potsdam system add 0.08 as shown in Table 5. 
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TABLE 10.—103 T ANDROMEDA?. MEAN MAGNITUDES. 


6-INCH. 
October 15. October 27. October 30. Mean. 
Star. 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H-|Mag. P.| 4 Mag 
AR Mere a tekisctets 7.65 | +0.04 Fi2O3e ate. 02 aics || Ox 7.61 7.69 | 22 0.04 
JES eesad sous. ns ODOR OR TAA eT OnOs 7 eAQ i e-10),02 Toke) |) spre) Fara 7A 55a O02 
Cie Ce Ses 7.97 | —0O.O1 Gps Gey || Ons} 8.02 | +0.04 7.98 8.06 | £0.03 
NY Cor Ii cumecoracal ates ranean Ine imraN re il cuetedone can ieeonacmnotcte alle Ruceere Wilh cneto oe 7.69 TeT7o | = O208 
Di Oleh usted ore Oe 8.88 | +0.07 8.85 | +0.04 Se 71s Onto 8.81 8.89 | +0.07 
(Oat ee cy ORLA Ono C O22 Ome 9.34 | +0.01 9.42 | —0.09 9333 Owen) BeOiey 
Die eee wyetn ee Bee ae 9.04 | —o.18 On2 ale OL Os: 0.3000 Onna: Qa22 ON3O | On r2 
(FER OA ao as OLR LOW4ASy FO lon | LO)OS 5 a On lyatelOn 25 OL00)| 910.25) |) 10133) Oakz 
[Re aaa mre eh Ara TO423))|)-0.0L || 10524" |) 10.02 || 10-19) |) — 0-038} =10) 22) | 10. 304) EO. 02 
Sree caete ae ee rats TOV330|—4j-O-Ol | 1Osta |) — OF 2ia| O75 Tit OnXO) | tOns20 |S TOss40n|eeOa LA: 
WET ile Aeris osliae 606.64) Piolncrom Solke die ula al Bra okt altotiates.a.0) hanno. olga 9.69 9.77 | 40.09 
12-INCH. 
September 11. October 31. November 2. Mean 
Star. | 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H.} Mag. P.| 4 Mag 
Digi Saree tees 5 torch 8.87 | +0.15 8.62 | —0.10 8.67 | —0.05 8.72 8.80 | +0.10 
OPAC CIES Oars | =CyX0f6) 9-55 | +0.04 O55 50) 1 O.O4 9.51 9.59 | £0.06 
CH hate. tas panto S 9.06 | —0.06 Davo) +0107, On L4 1 O102 9.12 9.20: | +£0.05 
AN CSOT 4 eee, al cane ca recy Mabacreate incall (tenes Reid beareneu Nom. all (Sin ond.o ORO are Qui 9.20 | +£0.07 
(fie A iE SRR i=rOntOs| -OOAN IO. 2251 OLO2uIOu2 20-1 O02 5 aTO,2On TOR 2on Ea O.O3 
| A al che OR Tt oAn | O.O%Nl Mil? (Oise iOO mE On rAagis Lis S5 amin Omit OnOG, 
UB head sa Ae rng ac TOLOG |S Onl ial Onsale OL LO selO,O 7a ONO nl TOnt 5 a On2e at Onno 
| BEES Seth SP ROR SERN Linge |) pO oOn am eenize Ie Kens | aneagssll “Canton || ma ge(oon || Ba syyiiy Secoy sre 
nae oe sri veyatent | 3, LOMO O48 a2 te OrOOm is nO =i Onii2 a nial 2a enon 2O nee ONGc 
SES ceria eae cake eters ole nes Beer eben tl eis eet gto Ieee aoeoes| Lota eo tt ci [ence eee II.40 | 11.48 | +0.09 
| 
40-INCH. 
January 14. January 28. February 25. Mean 
Stat 
Mag. | 4 Mag. | Mag. | 4 Mag.| Mag. | 4 Mag. |Mag. H.|Mag. P.| 4 Mag. 
| Pp eae ere Se eRe Ele ola|\e-- 070201 L002) | O,00 err a7 50) — OsOSN aL i O30 MeO me OROo 
btn ica ahah oes 11.35) |)) —O.0D | 11.83 | 0.03) | 11.89) || 420,03.) 11. 60N) err 2948 sone 
ee tone, Satine cn Se T22990| Wt O7O3 812789) O.078|| 51 3.00N| et OOS mliml2 OS millta nO mE OnOs 
MCA TIN Mtoe ce ty isrermcerel | testi ren teceil; 4 saseeloatusi| cesceeeao tally eenteatces | eae reer tcte 12.21 | 12.29 | +0.04 
OS Ce NO ORO De sesasioy |) aera || ie mie |y —opetotsy Ip Vighoadoy |) = 610) |i wer || eae) | SE@ 9 
Ua ea eS ae 0209401 +O. 16) 912. 40150. 23.5 te 7 Ou ea O nial ta OOuli sp 7 Om Omens 
DW Geearred Oe POOR teak ME Tees Ml eee oat 14.20 | —0.20 | 14.60 | +0.20 | 14.40 | 14.48 | 40.20 
Bend skanauste wxestslie Sat 14.22) || O. 4s 12204904004 anos 0.00 | 14.08 | 14.16 | +0.09 
IMG ait sire rena y Alls Ge sal cersnell escapee, Sue wil ates Meco fall cemetery ote seael| eects | ae ae Renee 13.85 | 13.93 | 40.14 
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Table ro collects the magnitude results for each night from Table 8 and forms 
the means. The magnitudes for the separate nights are expressed in the Harvard 
system, and followed by the column ‘4 Mag.” giving the residuals from the 
mean of three nights. The columns of means give the magnitude in both systems, 
and lastly the means of the separate residuals. 

Table 11 gives the comparisons of the variable by Argelander’s method 
(including afew photometric and photographic), the resulting photometric magni- 
tudes of the variable, and a comparison with the mean light-curve. The Central 
Time (6 hours west of Greenwich) is given in the third column to the nearest hour, 
but as the records were usually made to the nearest quarter hour, the decimal 
of the Julian day in the fourth column is carried farther and sometimes differs 
by one or two hundredths from the hour in column three. In the fifth column, 
“ Aperture,” 6 stands for the 64-inch Brashear reflector (clear aperture equivalent 
to 6.2 inches = 15 cm.), 3 for the same with diaphragm, 12 and 4o for the Yerkes 
refractors (30 and 102 cm. respectively), 24 for the 60 cm. reflector. 

The comparisons in the seventh column, unless otherwise stated, were made 
by Argelander’s method, the comparison stars being denoted by letters, v stand- 
ing for the variable. The stars compared were brought equally distant from the 
center of the field and the head turned till the line joining the eyes was parallel 
to that joining the stars. Then by glancing from onestar to the other the interval 
in steps was estimated. Intherecords the brighter star is given first; crv isread 
“‘c is one step brighter than the variable;’’ 64—5v, b is four or five steps brighter 
than the variable. When the variable was not seen the limiting magnitude is 
usually estimated from the faintest comparison star visible, for example ‘“‘limit 
4<e’’ means that the limit of visibility is four steps fainter than e. 

The reductions in columns 8, 9, and 10 were made as follows: (1) The light 
scale was formed in the usual manner from all the step intervals in column 7, 
with the results given in the fifth column of Table 7. (2) Each comparison in 
the seventh column then gives the brightness of the variable in steps, column 8. 
For example, on the first date, since b= 39.0 steps, the comparison b4—5v gives 34.5 
for the brightness of the variable. (3) To form the mean step values for the 
ninth column, if the estimated interval is greater than twoor three steps the results 
are weighted inversely astheinterval. (4) To obtain the corresponding photometric 
magnitudes given in the tenth column in the Harvard system, recourse is had 
to the ‘‘Magnitude-Curve”’ (fig. 4). Using the data in Table 7, for the stars 
measured with the photometer, the step values are platted as ordinates and 
the magnitudes as abscisse. (5) A smooth curve is drawn through the platted 
points, giving from the step values in the ninth column the magnitudes in the 
tenth. The step values of the stars not measured are entered in crosses on the 
magnitude-curve, and the resulting magnitudes are given in Table 7, eighth and 
ninth columns. 
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TABLE 11.—103 T ANDROMEDA’, VISUAL OBSERVATIONS OF THE VARIABLE. 


Date L Y Meaus. 
: CH tes ‘ : : 
| Julian = q Comparisons. Reduction, Steps. Seeing | 1 4 Mag 
Pe Cet Day } = Steps. Mag. 
as GoM. T = 
1894 2410000+ | 
Mar. 15 7 | 2903.54 |---| © | b4-S¥, cIv, vI-2d......-- 24.5) 32.6, 36:2... - 34.4 9.27 | moon o |+0.45 
7 7 | 2005.54 Gf C= 20, ORI CUIE FF kn are gle ors p bs wre.sie Aw oe 32.1 9.60 | fair 2 |+0.74 
6 v glimpsed, b2—-3 v?... 6 6 
21 7 |} 2909.54 diginissed Se rar oe 30.5 8.97 low +0.04 
23 7 | 2911.54 Gus UV MOCISCeN a Crees etC. a scu.0 |: mau eit Seicae ices Ss ee oa neta | 8 
26 17 2914.96 6 | twilight too bright .. Brats atenctelonodeasrcajae ees tele es is 
Apr. 1 16 2920.94 6 | cand d seen, v cuneertaln) Gna Pecans cases 34 O23 ee 17 baa 
3 16 2922.92 40 6 d1—2v, quite certain .. BA PS ea ae alee ne te BGI) 9.47 good 19 |+0.17 
ah ie 2930.92 eee ken O d2-3u, MINCEEEAIN Sine tak. «| Saree mnie siete eee tre B22 9.59 fair 27 OROr 
Gime On On| G20 RCo 20 ncn. sin eaeiie BOT OL Oren: | 8 
15 16 | 2934.92 PIMSOH Of OAs Aim Ao eer wraran al Rea eae a Se 9-64 | low SP |= O02 13 
24 16 2943.92 Se 6 | d3v, c4v, VI-2e Spoil Vii, COO, Ae Bit 9.74 fair 40 |—0.37 
27 16 2946.92 Ou O3Us UO—We-- ee deer cate eae BUS hoo) Peres tela co BIe4 9.70 fair 43 |-0.52 
May 2 G6 2951.92 OUP OLU (CUD 0) events cuctora so: sl eeaeve Ree ore reher are 29.2 10.02 low 48 |—0.40 
7 15 2956.88 GAIN E5—CUNCA-SU CI 20) a resc- | 20:28 2ORE 2.2m nee 29.2 10.02 fair 53 |—0.60 
24 15 2973.88 ONC OU RDS sara eet adie tere kre QA 7 2.0 ays oa mice ats 22.8 10.99 fair 70 |—0.30 
Tune 30 a5 3010.71 6 | v not held, h and RESECMAc | ae ORT ae wae ee <14 12.3 fair 107 
July 29 a 3039.67 ene GC -vinotubeld elimitca <ern. mille crea ae <7], 10.3 fair ie ex 
Nov. 15 6 3148.50 40 OF O2U COT s UT 26. |e SOLO, 34225 3 Selene 35.1 9.18 fair 245 |+0.38 
20 7 3153-54 eee GA UAC EVO CU20 AU en ee eleva: 37-0, 39.0; 30575 35:02] 937-6 8.78 | good | 250 |+0.18 
40 6 | a2v, v3d, v1b, h2k...... 1 
23 Te PGTSO. 54 4)"450"| 67) Tamil 9-3 RP ca PP SoKe 8.58 | fine | 253 |+0.03 
y 40 ORITa2—2umUAd UT Ds ele ae 30.15, 83057584 0: On eras 39.4 8. ood | 256 0.02 
a8 7 3159-54 (| 40 Oa UCU GSG, 0020 meetin 39-0, 39.7, 41.0...) are e 
Dec. 2 6 | 3165.50 +| 40 3 v1b, a2—-31, ae eR eats AOONZO SaaS) 39-7 8.50 | good | 262 ,— 0.04 
Giae4o G2 20a AG Ul Dawe aitet 15s) BS:2) AOOnel 
5 en 3100.53 4h 640 | 3° | 420, vad, IO se). pas eo Oe See 8.60 | good | 265 |+0.03 
MOM RABU; UAC, Oile=-2D wana BOON 3827-40. 5e0c0) 
13 6 3176.50 4° Ug OSU, VAG VI—2BO aerate ean ae at : as a 8.52 good | 273 |—0.17 
17 6 | 3180.50 49 | 6 | 23-42, 03-4, (h3-41?) « ..| 38.5, 38-2... 6. ae 8.67 | fine | 277 |—0.07 
20 7 3183. 54 40 Bh | OR UROL KCl Ba nib oes BOO 37a Te oos aa cee RO . 8.66 fair | 280 |~0.13 
25 7 | 3188.54 40 3 O12, P5AAE nies 53s cae SP p AO eee oe 37- 8.78 | good 3 | Sonne 
29 7 3192.54 40 i DID USO n@AU ee eee 38.0, 37.7, 38.0....| 38:9 8.62 | good 7 \20.38 
1895 Gul@40,2040, 02-20 9. ere ace 38-0, 3307130:5e-8. aa 
Jan. 7 | 3195-54 4° ‘3 nay ot ee ae PAGO 38.5, B75 GOs tie S280) | (aces Sor 
( @5-60, v2-3d, b2-30...... 3025, 37-25 35-0 «= ‘ A 
3 7 | 3197.54 BONA g 30, ed ere a rere: ASO Avie noise ac ‘ 36.4 8.98 | good 125 Ouro 
{6 QU RUD» eee cleat wre lene suena BOs 3 Ow Tete cctreners 
7 7 | 3201.54 40 3 bad sei aa citer Le ee. 36-5, Rowena oan j Oe es 1G 0528 
: abe: 40 30) VO-1d, VI—26. 4. «2. 30.073 5625935 Dane eS Or 9.12 ee 24 |—0.36 
= eee 40 Gul MOBUMUC RUA Carian. mone ote Blas OG Os Saye ners 3323 9.43 good 31 |-0.34 
ob 7 | 3220.54 AS |) Gp |) CPs COG WB olo on o30 Oe | 32.2, 31.6, 33.7 - Bons 9.55 | good 35 |—0. 36 
31 7 3225.54 40 | 6 | d4v, 3-42, 236, ae Ae aes 50:7, S essen 30. 5 BRe 9.72 | poor 40 |—0.38 
Feb. 15 7 | 3240.54 40 | 6 | e2-31, v2l.. : BBG PEAS OLA dah Wap 28.4 10.15 | good 55 1-084 
21 7 | 3246.54 AOS.) 4 92 132, v3m, ISH. *| 27-71 23-5, 23-5, 23-9) 24.6 10.71 | good 61 |—o.21 
Tees ree 40} 6 | J5v, v4h..... Rees sigs QVGA 22-O! coer mets 22.2 | 11.07 | good | 69 |—o.14 
- 7 | 3264.54 40-\- 6.1.0 mot geen, Hmnit. 1, .c00 5 0\.ce ens, opera e eies <26 <10.0 poor 79 Ne 
16 7 3269.54 40 6 | v not seen, limit LK US. sill Sepa note ete aee <25 <ATORO good 84 
7 7 | 3270.54 40 . v a seen, moe es CES eee erage <26 |< 10.5 fair 85 
May ze 14? | (3310-83 Fee | Gt aBhe ret en, faeg tt eee te 
July 24 3399-63°7)| 40 2Oit €38; Veh  saiomie a aneamms ghee OR So hoo y | 27-7 | 30.24 | fair | 214 |—0.37 
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TABLE 11.—103 IT ANDROMEDA. VISUAL OBSERVATIONS OF THE VARIABLE—Continued. 


Date. : e 
lee 
Month | Hour A eee F g 
and Day.|C.ST| Gyr | © | < 
1895 2410000 + 
Aug. 5 9 3411.63 6 
8 8 3414.61 40 6 
12 9 3418.63 40 6 
(6 
25 8 3431.58 aoe 3 
26 8 3432.58 40 3 
6 
30| 8 | 3436.58 | 40] 1° 
Sept. 2 9 | 3439.63 40 | 3 
9 8 | 3446.58 40 | 3 
16 8 3453.58 40 6 
(3 
17 7 | 3454-54 49 | 46 
6 
26 7 | 3463.54 40 ‘ 
Oct. 5 7. | 3472254 40) 6 
9 8 3476.58 40 6 
15 8 3482.58 40 6 
19 7 | 3486.54 40} 6 
23 7 | 3490.54 4o | 6 
Nov. 1 7 | 3499.54 40 | 6 
10 7 3508. 54 40 6 
5 7. VN 5882354 40 | 6 
Ween 22 6 3530.50 40 6 
9 7 13537: 54 40 | 6 
25 7 13553-54150 | 6 
1896 
Jan. 6 7 3565.54 150 6 
13 De \e3512-54. | 150 | 6 
20 7 3579-54 150 6 
Feb. 5 HO 468599754. 4 150 | 6 
8 7 | Boogie |p bye || 
2I 7 3011.54 150 6 
Mar. 1 7 3620.54 150 6 
3 Ti 3622.56 40 | 6 
12 7 3631.54 ae 6 
AMG.) SBI 0" || 3775-07 40 | 6 
27 9 | 3799-63, | 150 | 6 
Sept. 7 8 | 3810.58 150 | 6 
25 i 3828 .54 150 6 
Octs 46 7 3839.54 150 6 
“1 24 6 3857.52 80 6 
Nov. 26 8 3890.58 150 6 
Dee 23 6 3917.50 150 6 
1897 
Jan. 6 6 3931.50 150 6 
19 7 | 3944-54 | 150} 6 
8 40 6 
2 d 3953-54 150 6 
ee Ml 50! 6 
Febews | 7 | 2969:5491 351) 6 
May 24 15 4069.88 150 6 
July 21 10 4127.67 150 6 
27 10 4133.67 150 6 
Aug. 19 9 4156.63 150 6 
27 9 4164.63 150 6 
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Comparisons. 


Zi 


Reduction, Steps. 


V4-5l, CLV, V5e, V2f, d1-2v 


v6l, v3c, vid, b4v 


QA U DEVON US erie tere 
CS (IOS GW 5h oo w oD ee 
GAS U2. 20 ae 
QZUN 050, VI—20 5. ae oe 
GAY, DIV! VA=5G...-6% ates 2 
AZUNVO—TO US Gare oes evenes 
CBUMO2ZU- UAC AE en oe 
2-3, v3-4d, vo-1b 
CY, OCDE rs ceretyo ge nc 
a2v, v4d, vb 
G3—AU VAG ea eass Sonne 
G2URUSC WOU er. ree ae 
QZUN VOC LUI 20 ae 
brv, v3d 
DAD UOC, av A Cones ene 
bGUEUd U2 Cars a ey ta 
DSU VGN UNC eer iene 
G2ONCLUSUAT A pene ee eee 


C2U, V2e, V3f, v4—Sl..... 


CU GUI 2 Cre UO) ere rernie 
VEO AUER R cag oreo aio 
l5v, vam, vah 
18-10v, vm, v2h 


PRU MUN 2h eee cers 
RAV RULE, Mint 2 <GRye es 
i) Rak Pate CNet rah Mote, oer meee eee 
k2-31, limit v 
k2-31, limit v 
v not seen, limit 3<h .. 
v not seen, limit 2<k .. 
v not seen, limit 1-2<h. 
v not seen, limit h 
v4—5l, d3v 
130, v4—5h 
159, 
h30, 
h2v, 
kiv, 
k5v, 
R20, 


XIV 


W500, V1—-2Ks oo wn we 
ho-1v, v4—5k 


LU USI ie. sea eres 
lav 
US AIS) tee mtn en eid Onc Oe 
k2v, limit v 
k4v, vo-1x 
k4v, limit v 
k4v, VO-1x 


SQ 7e BO Ours clare) 0 
BIO) 3205.35. 725) 
SHUN ep, Sars omen y) 
82 -5030.6;,. 35.7. >! 
PU STXGO) 8 ooh ct eae <5 
32.0; 39-0, 39-7-=} 
39)-0, 38.0, 38.7.2) 
37-5, 37-0, 37-7---- 
Se eae 
B8.OnsS: 0,030.26 
39-0, 39.5, 39.7.-- 
39-0, 37.0, 38.7.. 
39:5, 39-2; 39.5. 
390, 3727 .38:0- 5! 
40.0, 38.7, 39.0. .) 
38.5, 38.7 .----- 
39.0, 37-7, 38.0..) 
40.0, 40.7, 40.5.... 
Zio re ODOC howe Clq eene cane 
35. 9,°35-2,. 37.9 
33-9, 34-7, 35-6 
36.0, 34-7, 34.6.... 
Sey Os Seshons 
3420, 132.7) 82-55) 
BOLO mastic ade oer j 
ROW, GO Oske &) 

DA Spt 2 SO assy eaecitene 
2ie5 2 2e 5 eeO 
L7255 1202 5920-2 
TSO ly Ona See 
TAO elise: 3) earners 
BT Ove Bi 27 way ares 
PE ORE PAY oho th hy 
OTS ee G04 mecca e 
E5205 P53 ne oe 
TORO 16) 3) ae nee 
Gi Fo On Orcas cena arsed as 
TB kN Sirgen eves ee 
TiS Abe S Sawer deer ats 
WO mA, UO ae eeeoen ate 
TSAO A225 are neti \ 
19.4, 19.5 cua 5.0 
Dt 5 2O nO aan ae % 
Dilber etme atars, ahk 
OMe Gls PFEKO) Sa tehG oe 
TO Ss LO Siem sansa 
LOn3 whOeheave winrar 


Means. 
Seeing.| ¢. | 4 Mag.| 
Steps. Mag. 
$i. 9.68 | moon | 226 |—0.22 
32.8 9.51 fair 220) | 0720 
2550 9.20 | good | 233 |—0.29 
38.8 8.63 | good | 246 |—0.10 
B74: 8.82 | good | 247 |+0.12 
39.0 8.60 | good | 251 |+0.01 
39.4 8.55 | fair | 254 |+0.01 
38.2 8.72 poor | 261 |+0.19 
Bore 8.59 fair 268 |—0O.O1 
38.7 8.63 | good | 269 |+0.02 
38.4 8.70 fair 273 | O2O7 
40.4 8.38 fair 5) On53 
37-8 8.78 | good Q --On22 
35.6 9.10 | good 15 |—0.09 
34.4 9.27 | good 1G 0708 
Ais ii 9-18 | good 23/0229 
32.9 9.50 fair 32 |—0.29 
31.9 9.63 | good 4I |—0.50 
30.4 9.85 | good 46 |—0.48 
24.8 10.68 | moon 620/086 
22s 11.05 | good 7O |— 0.22 
19.8 Ene4 2) ||P fair 86 |—0.47 
15.8 12.00 fair 98 |—0.36 
Deut 12k good 105 |—0.40 
sls} 12.22 | moon | 112 |—0.45 
11.8 12.60 fair 128 |—0.20 
lll = See ate! 12.60 | good | 131 |—0o.27 
<16 KT 2O moon | 144 
<12 <A EAC) good | 153 
<16 <SI2EO good | 155 
<19 <i 5 poor 164 Sens 
Bred! 9.70 | good 20" | Os 
23.4 10.88 | good 50 |+0.40 
DE: ft 11.03 | good 61 |+-O. 13 
15.6 12.04 | good 79 |+0.62 | 
16.6 11.88 | good go |—0.19 
Tes 12.37 | good | 108 ||—o732 
9.2 12.97 fine TAX | Onry 
3 ook) 12.59 | good | 168 |+0.13 
15.0 2.12 | good’ || 182.|-Fo702 
18.6 59 | good | 195 |+0.06 
20.1 11.37 | good | 204 |+0.25 | 
25.4 10.56 | good | 220 |+0.31 | 
PB D2 10.91 | good 39 | +0.84 
1253) 12.51 fair O7 \A-O220 | 
10.4 12.80 | good | 103 |+0.32 
TOR 12.81 fair 126 |+0.01 
10.4 12.80 | good | 134 |—0.o1 


100 
IOI 
102 


103 
104 
105 
106 
107 
108 
109 
110 
III 
112 
113 
114 
115 


116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 


137 
138 
139 
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TABLE 11.-—103 T ANDROMEDA). VISUAL OBSERVATIONS OF THE VARIABLE—Continued. 
Date. eh me Means, 
tant =] 
onthe iioee oe 3 Fy Comparisons. Reduction, Steps. ae Meg 
and Day|C.S.T) q@ yer | O | 4 
1897 2410000 + 
Sept. 16 a 4184.54 150 6 | RASS Ue Ot SEEMS, aheiace |stats em ease res 9.8 12.90 
20 S “| arsso58) \ers0 | 6 (R20, waxy limit en ks. 2a STA VOn Pals eae 13-2 ah i228 
24 8 4192.58 150 Gin lie UU 5 Cynon Dito p50, TA Os rere ela aa. 12.20 
29 8 4197.58 150 (Bilal) BUDO was iW aloe Gia Oe TOR 3,205 uae cee cua LOvD 11.97 
Oct. 14 7 4212.54 150 (WEG OU 65 wats one aoe e DOMI a N iaA, es ocenelae 16.8 11.85 
(Ao) Gullh2U dah iene nase TORO; elo ace ame ) 
23 Teach OF ge: | sg ipreson yee ee ae 7 Aer She: J tae es 2) 
(| 150 Gul etO—lU RUS cnr aes ) 
25 6 4223.50~| 80 6) Phe 210}, OUP, Pig. Gk) =|) 18s 4st Ons eee 18.8 Ti. 56 
( 80 | 6 | kar, ee LS teva beh oe & ) 
40 Gu U SS UOK a. he ces are eee LEO) On Gee eeran 
“9 7 ct | 150 GmleLOU mitre aes ns ahora nes sole fan Eye tias ; £920 hoes 
Nov. 11 7 4240.54 40 Ga RUAN 2 Uo ton Sha ee DD SOe DNAS, 5 eo cishexes 227) 10.84 
17 7 4246.54 40 Gal OL MOGUL nent ek Rune DOME M2O ATi oh eichs 27.6 10.27 
20 7 4249.54 40 Gr UES PU AG Uae chor ase eee DS Oe Sutp ernie arena 28.3 10.17 
Dee. 29 7 4288.54 40 (|) WA, CLO, OBB Geo ole ote AE VOM ATAG terse 41.2 8.28 
1898 
Jan. 16 H 4306. 54 40 (6G |) GSO) Gea, GN. ocseous BONO; BOSS) ce reese 39.2 8.57 
23 6 4313.50 40 (By |) Lee, WAL, GIVES os daau ol) oes Ooyhy Belin 2G) (6) 8.90 
Feb. 5 Fj 4326.54 40 (Oed| OP URLs a, secuteng a oon CD Tinney Balt eintsea ss 220k 9.60 
24 a 4345.54 150 Gal abi ITE Be on coon air BOR e205 Meera 30.1 9.89 
Mar. 4 Gi 4353-54 40 63 LT aU eye ero oe ar etorecs si eins, otros euetes Roose eeare 25.0 10.63 
13 7 4362.54 150 Ori LAD orn oe reece cea ri niamokere rere re ree eee 22.5 11.02 
Aug. 29 8 4531.58 40 Gui bit vrs, Uncertain... DSRS a 2OMEt etn ee DIX) 10.52 
Sept. 8 8 4541.58 AOMINOn |) WC5O etre eer se ADs Gals (rego mone Pi] PD 10.31 
Octee ir i 4574.54 809] 6 | G3-40) Vad. 020. 22a Bei Boog Luo 39.4 8.54 
Nov. 5 6 4599.50 40 (Sy |) OR BAO Gao 08 occ RG eGy xe vole ett waned Boe afiees 8.78 
19 7 | 4653-54 40 | 6 | 64-52, 031, do-1v, VIC... 34.5, 29.5, 34.2, 34.6] 33-2 9.47 
Dec. 3 7 4627.54 40 (scl OO Ws cea 3 6,08 Eno Be PAO Ey ea Sees ZO 10.27 
22 6 4646.50 150 6 TAS UM USI cre ae ate oe D2NOW2 3 OM rae rei 23.0 10.94 
1899 
Wane 2 6 4657.50 150 GoOLSU MUL ta ener cctenatee: 22 Sse Or Ouaets eee 2 Teal II.20 
9 6 4664.5 150 6 | UE, OA, WAI, comand oo TOM 5; 1 ay 2On9 TO. 2 11.50 
24 6 4679.5 150 (Gl es LOADS Ss oo caine oo LOTA pI OM ayer 14.4 12.20 
Feb. 15 Cun AOU s PROM Oi | AV sUMNTES D's, ce cece, ecouaycuicurl| ene totes cent Oana 10.3 12.81 
28 8 4714.58 THOM OMe ASU MMs ype eters etl eee earls tcvenet ae 9.8 12.89 
Mar. 7 H 4721.54 150 6 |<? notiseet, Wimit 12 <7 Oc vanities Omi ie Ar7 TIS 
Aug. 10 9 4877.63 40 hl GLP, Gy Wile S006 60 viene Be BOC, So 7/ 38.2 8.72 
18 8 4885.58 40 Gul tO2=30 2d. meee eiane ncsen ell AGUS BOt Tne 36.6 8.98 
Sept. 1 8 4899.58 40 SW tent Ch, OHNE, 53 ons koe MO} Sea Giy, Beal 34.4 9.27 
13 7 4911.56 40 6 | dav, vo-1c, v4l,...... BOn ned ek oOns Spices 9.64 
Cree A 8 | 4930.58 Ae | | aso, Wh WIE 6 toon oo Ain Adak AQ) 26.2 10.47 
7 7 4935.54 40 Gall Wer AAG incza.o Bia a bolts DATS no oer eee eae ae 24.0 10.63 
23 OF 4951.54 150 yl [Sik WAIN WSs os ooo ae 2Oe5 1 2ONOn LOSS 19.9 II.40 
30 7 4958.56 te || Gp I Ieee, WEP So ooo een oc LOPA ETON S Breiner 16.6 11.88 
Nov. 4 7 4963.56 150 Ghinh2o dha TOL neldinrann | WrOR@ antAno enna 15.6 12.03 
20 Zi 4979.54 150 Gul ae Lin U2N ooh an ae G3, U2sOln recy ten sue 12.6 12.48 
ZY 7 4986.54 200 Gi MSU; AUIS aortas isi apemaoren T0235) ERO rte ctsnee ts Tile 12.69 
Des 9 KG; 7 4995-54 150 Grliie SUN PUI ene oieiorala erence PL 3 TOM serene 1 12.69 
19 5 5008 . 54 DOOD | AOA CBU G LITLLESD stave tencucsragalerneel toys meta ee sh eeewen aero Rotel DL3 12.67 
23 7 5012.54 200 6 | kav, vx, limit v or x TO, 3,1 O50 miler oe 10.2 12.82 
29 7, 5018.52 200/164 -xO=1 0) Limit ira ccnek- tose ct wt op ee len eee eee 10.+| 12.86 
1900 
Jans ar 6 5021.50 200 Gil YoCy Clore 4 5a mo. 9 boon aS Qe By TORS era staan se 9.8 12.89 
22 if MBean Ve retonl| (a Impress bible 2c cen oallon Goud doug aoao anos <10 <q 20 
24 a 5044.54 oy SN IPA ee Carre, Nbhestle ee Sse alll OR Os Goa aac Ta. 12.59 


Seeing.| #. | 4 Mag 
fair 153 |+0.22 
good | 157 |—0.27 
good | 161 |—0.38 
good | 166 |—0.52 
good | 181 |—0.29 
good | 190 |+0.03 
good | 191 |—0.14 
good | 196 |—o0.04 
good | 209 |—0.04 
good | 215 |—0.27 
good | 218 |—0o.20 
good | 257 |—0.24 
good | 275 |—0.13 
good o |+0.08 
fair 13 |+0.48 
fair 32 |+0.11 
fair 407) FF OR53 
fair 49 |+0.60 
moon | 218 |+0.15 
fair 228 |+0.51 
good | 261 |+0.01 
good 4 | SOnrs 
good 18 |+0.19 
good 32 |-FO.47 
good 51 |+0.42 
poor 62 |+0.25 
fair 69 |+0.30 
moon 84 |+0.43 
moon | 106 |+0.28 
low 119 |+0.16 
ares 126 Baia 
fair oO |—0.01 
moon 8 |—0.02 
fair 22 |—0.13 
good 34 |—0.23 
good 535) Omms 
good 58 |—0.18 
good 74 0.00 
good 81 }+0.19 
fair 86 |+0.13 
poor 102 |+0.03 
good | 109 |+0.09 
good | 118 |—0.04 
fair 131 |—0.14 
fair 135 |+0.01 

141 |+0.06 
good | 144 |+0.09 
poor | 165 eDIOs 
good | 167 |+0.11 
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TABLE 11.—103 T ANDROMEDA. VISUAL OBSERVATIONS OF THE VARIABLE—Continued. 


Date. 5 Means. 
iS : ; 
No. Month | Hour ae 5 Fy Comparisons. Reduction, Steps. a ais 
and Day./C.S.T.) gq yy %p Cia 
1900 24 10000 + 
140 | Feb. 15 7 5066. 54 ES Or emOulh 020 a0 2k aries ee eae MOA BS co dnenns 16.6 11.89 
141 26 A 5077.54 150 Or DIDSES so Biotin) Ce te ease ee a Room TOM er ers 
142 | May 20 14 5160. 83 40 Ohi OID 0220 ween eee BSNOWes 7 moaee a dere 37.6 8.80 
143 | June 25 14 5196.83 40 CS) aural ek Wb tenons a orn en Oe BD D ee? Tei S artes, its a0 29.8 9.94 
144 | July 30 10 5231.67 40 A) USP APP. ced S 6 haga Oa eo be BLS we 22nOraAs o> ase PD II.07 
145 | Aug. 26 8 5258.58 TSOr ly hone 2Uealttmtte twat tacks sare on | eI ets oreo: otc: es 1253 12).52 
146 | Sept. 15 7 5278.54 TSO! POu esp seG sh SU a ras ser Creme en hee criae, Meters Gaal W206) 
DAT OCt. 10 7 5303.54 150 GUECmotesecenenliniityl<aeer| eteminriere itn eras <13 <n. 
148 18 Il 5Qrl. 72 Xe] |i ohOy || nO) “WEE. Se ono anon boar LOs 3h) T2LOws eta csc LIe2 12.67 
149 | Nov. 21 ii 5345.54 150 6 2h2U. v2k, 16=8us a. anne TORO eT Ola 3 aeel One Sag lice 11.79 
On DeCrd 5) 5365.54 40 Galul20 B18 1Oks ae ee Ne et Nabe eee Wk Brin ale 23.4 10.88 
151 29 6 5383.50 A OW Wee OREO Dire rene ey aatrrt ts N05, Sissy cuit en ie ev stent yar ae 26.5 10.42 
1901 
152 | Feb. 9 9 5425.63 40 Ol MOURVA—5 0, UGEss 1110 os BONO, Ake aPa. XS 6 || hoe 8.57 
1903 
153 | Feb. 16 fee 6162. ee 24e| PHOCOLTA Dans ener ciate Seta evi ie Tee oa 13.2+ 
154 24 8 6170. 58 OF RIE Lov seNInt Bh snes phew alin ia ek eon ees Suse 8.0 T3nL7 
TS Oct 11 8 6399.58 150 Gul Rieay Muli iit aan anew Seen Meek Scent veo wen ee TORII Or 
156 13 me 6401. pi ull) pol lhoraaaos oo senenors hc Cat rceore chaps Shes] ee Oey Dacaome Ne outer erga! ole ee Ener 
1904 
157 | Aug. 29 Sa O22 5s TO. || CG | WarOe cron, lite GPs oclls oacoane cesses 8 36 <n Kaneva! 
158 | Sept. 11 10 6735.67 Gp | WA | WiNGecson, Whe a<<ee 3 lh Bog aaeoseacu suas <7 Ou le tiges 
159 | Oct. 6 ots 6760. sires Guo notscen simit-ee rye rors orn ae <I0o <<12319 
160 27 8 6781.58 40 Gy | ERO=TUse Da Lac ane ernie L310 fel Se Ovens asics 13.4 12.36 
161 30 6 6784.50 40 PNG Aas ches eo AG ce cain 6 Glace SUSE Ia PR OM MAI OO 5 13.6 12534 
162 30 6 6784.50 ASOT VOY || VAS. os Goa a olnotooe EA. 3 di Se OW our ee ore 13.6 12.34 
163 31 Ff 6785.54 Ove ea al Photometetan crete raaaral eee to rele cken ayers oe 3 boi 11.89 
164 | Nov. 1 6 6786.50 F7f IP Bere EKO INA Teas Sac on cold colton e ao owe mec o. caters 125.02 
165 2 ij 6787.54 C7 pelo als DUOCOMELCE amp rta ai hate oelein oi caves ace nett 11.84 
166 14 6799. BOA ele MOCO LTA Pili mew te ann eesepel carats sitetce crerscoro aes rae rere 11.3+ 
167 29 6 6814.50 40 GUS PROLOMIETS HA pee aciay cency tec era, eegolcensloes rast eaves Sohn 10.45 
1905 
168 | Jan. 14 9 6860.63 DRT AO || PMOtOMELET yas sayevrerateyalsterel|| Sn olete Brel) sae kepsvarenerane= eee 8.42 
169 28 8 6874.58 227A EAOs PHOLOMLetelanom jer aera creeks ene asian ere 8.58 
170 | Feb. 25 7 6902.54 2377) AO) |i PROLOMECER: whem -ssiyers meso loaperevaiel <reys eee sie 5 + coal te 9.69 
nwa Mar. 3 7 6908. 54 G7a era) |\e505 03-4. eerie 2S 57d BO Ola erorse 27.9 Oi 
172 | May 22 15 6988 . 88 PIO PUSY PAY WPS Goin ac pein eas LOG Fa WML 6 a car peste mre 10.9 12.70 
15 7007.88 D2 TAGS EX LU ULE f02 0 euanstereut ated Voy, (Irie Teal waa - 13.18 
15 7024.88 Peo) NHK) || UE Sake gidom. co CeO od D Ame TODO salen cteay ee ee news 10.0 12.86 
12 7057.75 DER a AGrilhe VOR seener sce cocaine seal oo are cuales ol olen seh! Sas es Sorat ce One 11.87 
14 7067 . 83 150 6 | 18-10v, v6k, v4h....... (585))e20ns ee 0 21.6 II.14 
9 7086.63 150 6 | wkev7t, vgm, I5u...... 223, 1G.3 23554) 2 5 eee II.04 
8 7106.58 150 Gal ee TH 20 1 OLU i waves tegen or ZOU DS AOE eae 31.4 9.68 
8 7139.58 Ser GOA Wane cooker cosmo de dee neo ciao am ney aoc 42.0 8.12 
6 7171, 50 150 (UI OSG, Wy HOR ten nocio onSe NOS GOOCH Bag aul Bee 8.70 
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The whole time covered by the observations, starting from the first, was divided 
into parts corresponding in length with the star’s assumed period. The quantity 
t in the twelfth column is the time elapsed in days since the beginning of each 
of these parts. The last column, ‘4 Mag,” gives the residual between the ob- 
served magnitude and the reading from the mean light-curve corresponding to 
the time 7. 

Table 12 gives the data for finding the mean light-curve, following the form 
used by Turner in his reductions of the Rousdon variable star observations! 
with some additions. Dividing the assumed period, 282 days, into twelve parts 
we have in this case 23.5 day groups. The heading of Table 12 gives in two 
lines the number of the group and the day number corresponding to the last 


MAGNITUDE 
Mt - 19 


Nepal ae} 


Fic. 4.—MAGNITUDE-CURVE FOR T ANDROMED&. 


day of the group. The first column gives the Julian day of the beginning of 
each period, starting from an arbitrary date, the first observation. Then follow 
for each group of each period, the mean ¢ and magnitude in the Harvard system 
(found by averaging the quantities in the last two columns of Table 11 for the 
interval covered by the group) 4 M, the difference between the mean magnitude 
and the reading from the mean light-curve for the time ¢,.and the number of 
nights’ observations inthe group. Finally, at the foot of the table will be found 
the general means of the tabulated quantities ¢, M and 4 M, followed by the 
total number of observations in each group. ‘These general means of t and M are 
platted to form the mean light-curve (fig. 6, page 27). 


‘Memoirs of the Royal Astronomical Society, vol. 55, lix et seq. 
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TABLE 12.,—MEAN MAGNITUDES FROM 23.5 DAy GROUPS. 


Group No.... I 2 3 4 5 6 7 8 9 fe) Il 12 
i feat DS are ect Dans 47 70.5 94 07.5 141 164.5 188 211.5 235 258.5 282 
f t 9 35 50 70 est ah Yaya nee Bea Opes 251 274 
B00 M 9.33 O1O7) | LOLO25 | rO709 owe anaes ete Seetaie arratiane Sree Say 8.61 
i) 4M |+0.35 |—0.26 |—0.50 |—0. 30 at eatere wiateiy Perna maa .... {0.15 |—0.08 
No 4 4 2 I htc ee See oe Pa? dieu 4 4 
( t 14 33 62 223 250 269 
18 { M 8.88 | 9.46 | 10.64 9.66 | 8.65] 8.66 
SES AMA e618 —0.36 |—0.30 —o.28 |+0.01 |+0.03 
L No 4 4 3 4 4 4 
t 12 36 66 86 105 130 
3467 M 8.88 OG | OLS |) elo) sasece | ALG: 
aM + |/— 0222; ||— 0.30) |=20526° |—0-47' |—0, 40) |— 0. 20 
No 4 4 2 I 3 2 
( t Ratan 26 56 84 108 I4I sche 175 200 220 
3749 ¢ M aan O01} 10596) tert 96) 12.27) || 12.97 Pale 2 a GOMenE. 452 TOws6 
4M er Gir Onwe alrtOn-2Ou | O-22 | On22 5 Only eects O2OSm te OstOnciaOnat 
l No. I 2 2 I I state I 2) I 
fi t 39 100 130 157 174 196 216 257 275 
4031 { M 10.91 ge: || BA een || sane Wagener || Gime wbe. |) sioyey7 8.28 8.57 
4M +0.84 +0. 26 0.00 |—0.12 |—O 42 |—0.05 |—0.24 |—0.24 |—0.13 
L No I 2 2 3 2 4 2 I I 
f t 6 36 49 2728 261 
4313 4 Me) 50525010226) 12202 Bae Tesh Hier Bowe 3 has eee LOA 2 ogee 8.54 
| 4M |-+0.28 |+0.32 |+0.60 PRC ome Soe peer Sisa Peng Ones er ai tO OL 
lL No 2 2 I ese seit Beis seat sre tere ae b: Sarees: I 
( t II 32 61 84 106 119 
4595 4 M Om Za MIOL2 a ere 2t 242 Sa (eto Shel 120s 
[ 4M |+0.04 |+0.47 |+0.32 |+0.43 |+0.28 |+0.16 
No 2 I 3 I I I 
( t 10 I 56 80 106 128 142 167 194 
4877 4 M 8.98 GOAM CEO! 5 Sul hl a7 7aneL So Cen 2 se oot olreers Oneal TiO 
[ 4M |—0.05 |—0.23 |—0.16 |+0.11 |+0.06 |—0.06 |+0.08 |+0.16 |+0.13 
No 3 I 2 3 2 3 2 I 2 
t 2 38 paket 72 99 11g 152 186 206 224 are 266 
5159 M| 8.80 9.94 see Al TSCrs WN Tee || ieee Ose ere | She. Wey || VO) ye Ih Tol A) sabes 8.57 
4M |—0.07 |—0.08 Se ienlia= OnSOn Ours 0227 | OnOs nl O17 i OnNTam a Oma @ 2 eee | OO? 
No. I I I I I I I I I Tiedt I 
eet 165 
6005) M 13.17 
i 4M +0.67 
No. I 
( t 112 
6287 | M 12.81 
4M + 0.04 
lL No. I 
ij t 
4M 
L No. 
( t 9 34 57 719 105 128 150 173 199 220 253 268 
Means j M 8.97 G93 | LO 7 Seehof eke 155 a] ek 24 ek 2ROON la 3ON| ml lis jan melon 2 8.57 8.60 
l 4M |+0.02 |+0.05 0.00 |—0.03 |+0.02 |+0.05 |+0.01 |—0.09 |+0.03 |+0.10 |—0.03 |—0.04 


No. 20 19 15 9 II 10 6 6 9 10 9 II 


| 
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COMPLETE LIGHT-CURVE. 
(Fig. 5, page 25.) 


This is formed by platting the magnitudes (in the Harvard system) from Table 
11, and indicating the limit of visibility when the variable was not seen by the 
point of the \V-shaped character. A smooth curve drawn through the platted 
points shows the light changes of the variable. When the number of observations 
is insufficient to give an accurate 


curve, it is drawn with a broken DAYS 
: : 32 100 200 300 400 
ine by the aid of the meancurve. ee ae ene Pere nee 


The dates and magnitudes of max- 
ima and minima given in Table 13 
are taken from this light-curve. The 
correction to the ephemeris, given 
in the sixth column, is calculated 
from the elements at the head of 
the table, with the corrected period +0 
284 days. The weight in the sev- 
enth column results from the num- 
ber of observations combined with 
their symmetry with respect to the 
maximum orminimum. In caseof 
a symmetrical distribution the 
weight is 3 times the number. If 
the observations all lie on one side 
the weight is 4 the number. In 
case the date of maximum or mini- 
mum depends on the mean curve, HEEEEER HE ee ee 
the letters ‘“‘mc’’ are placed in the 
magnitude column. 


TABLE 13.—103 TI ANDROMED4}. OBSERVED MAXIMA AND MINIMA. 


MAGNITUDE 


a8 


2 
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Elements of maximum. 1894 Nov. 28 (J. D. 2413161) +2844 x (E—51). M—m=1264 


MAXIMA. MINIMA. 

re Date. Mag. 3 Date. Mag. | 
8 Corr. | Wt.|] & Corr. | Wt. 
gt Calendar. |J. D.| H. 12% 65] Calendars 5|))a Dale oe Pe 

50 | 1894 Mar. 2} 2890] .... | me -+=E3 6 |] 51 | 1894 July 26| 3036] ..... me + 1 2 
51 Dec, 3) 3166)|-8.49+ 8.57) + 5 | 24 52 | 1895 May 6] 3320]..... mc + 1 Gi 
52 | 1895 Sept. 9| 3446] 8.58] 8.66] + 1 | 28 || 53 | 1896 Feb. 14] 3604] ..... me + 1 6 
Ba erSOOm Mens 37 240l) nan TAC — 5 2 || 54 | 1896 Nov. 24] 3888} 12.90] 12.98] + 1} 15 
54 | 1897 Mar. 21} 4005] .... | me — 8 3 55 | 1897 Aug. 16] 4153 | 12.82] 12.90] —18 | 17 
55 Dec. 31 | 4290 SasONS esol lena Son Logom| litle: 3 14474) lise mec —II I 
56 | 1898 Oct. 18} 4581 | 8.32] 8.40 O | 10 || 57 | 1899 Mar. 11} 4725| 12.9 |13.0 | —14 4 
57 | 1899 July 22} 4858] .... | me 7 4 || 58 Dec. 25| 5014] 12.90] 12.98] — 9 | 20 
ESP TQOOLA pr. 26)| 5139 | esi | S20) a = LO 7 || 59 | 1900 Sept.28 | 5291 | 13.00| 13.08] —16 | 10 
59 | 190n Keb, 2/5417) .... ||\me —16 2 || 62 | 1903 Feb. 14] 6160| 13.2 | 13.3 | + 1 I 
64 | 1905 Jan. 14/ 6860} .... | me a2 2 || 64 | 1904 Sept. 6|6730]..... mec + 3 5 
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TABLE 14.—PHOTOMETRIC MEASURES AND COLOR OF COMPARISON STARS. 


Hc. 0, | lindemann H.M. | J. A. Parkhurst. | yYendell, Color, 
Star. 37 161. +0.18 Parkhurst | Visual Plates Hagen. 
sTST JAN. 139,345] A. J.15,77| H. P, | A. J. 15,93 |149 and 150 
a 8.08 8.03 8.51 7.98 8.06 8.18 Ss aOnai7 Sa 
b 8.45 8.80 8.76 8.72 8.80 8.10 —0.02 8.5 
(Ome ol ne eecrc snc aie (ee Wem NG Oe ak ee em era 9.51 9.59 g.07 —=0).03, 9.0 
d 9.01 9.29 9.26 aie g.20 8.58 +0.11 8.8 
Bn Pee Seenys ss 2 Hee a aae 10.20 10.28 9.60 — 0.08 aaa 
1 ee mien Ceres PS eet, 10.15 10.23 10. 20 +0.11 9.9 
S FOVGQ lr ot Cae eo. Poecadtearn 10. 32 YOrAOw eS iho +0.10 10.0 
t TOCIAG yd Mo gmmiore amie ESmen hie Wee. ou a 11.66 al fear te ee er oa +0.08 12.4 
k 12.50 12.55 11.85 ERO Net Sn Raves ter —0.09 12.5 
45 PBGSO ray ee pes | Degree ace Peale TS ZO eee ee eo a Roan: ees siate - oH 
Uae illu teoe icy te woe ny irenatose (NED Ms eh shel aires sf athe cemounaieay il\s wWrases os ca tall aL muertos +-0).52 


Table 14 collects the other photometric measures of these comparison stars 
which are known to the writer, adding Hagen’s and Yendell’s visual scales and 
the measure of the color from a comparison of photographs taken on ordinary 
and isochromatic plates. The Harvard results in the second column reveal a 
considerable difference in scale, but reference to the volume cited shows that 
the measures of the four faint stars depend on the single star d, which seems too 
narrow a foundation. Again, before any larger aperture had been used on the 
field, the writer selected the comparison star x with the 6-inch reflector, whose 
limit of vision, as determined by all the photometer measures, lies between 12.8 
and 13.0. If this is true the Harvard values for the faint stars are numerically 
too large by at least three-quarters of a magnitude. 

Lindemann’s results were based on the magnitude 6.50 for the star B. D. 
+ 26°23 (P. DM. 6.68) and are therefore increased by 0.18 to bring them to the 
Potsdam system. They show a very close agreement with my values in column P. 

H. M. Parkhurst’s measures make the yellow star a about half a magnitude 
fainter than the other values. The Purkinje phenomenon would seem to explain 
the difference, as he used an extinction photometer, while the others used the 
full light of the star. A difference in scale is also indicated by the single faint 
star k, but this is entitled to a relatively small weight as it depends on only two 
double extinctions, while the other stars have six to nine; and in other fields our 
scales are in good agreement. 

The writer’s results are given in columns H and P on both the Harvard and 
Potsdam scales. 

Yendell’s visual scale is added forcomparison. Thecolor of the star a probably 
accounts for his estimating it with a 4.25-inch aperture fainter than the star b. 

The ‘“‘Color’’ column gives the difference: Magnitude onordinary plate minus 
magnitude on isochromatic plate. It will be noticed that these differences are 
within the combined accidental errors of the visual and photographic measures, 
except for the stars a and v. At the present writing the data are insufficient for 
expressing these color numbers on the usual decimal scale, but an idea of their 
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relation can be had from the coloration of the variable given by Yendell, 5.2, and 
by the Gesellschaft Committee on Variables, 6.0. 

Besides that here given, three light-curves have been published for the variable 
near maximum. ‘The curve first published by Pickering in Astrophysical Journal, 
1, 305, 1895, was anomalous in character, consisting of two straight lines meeting 
at the point of maximum. This curve has unfortunately gained some publicity 
and been widely quoted, but seems to lack confirmation. Pickering’s second curve 
in the same journal, 3, 281, is of a different character and agrees with that given 
by Yendell in Astronomical Journal, 15,93, also with the curve here given. As 
far as known, no other complete light-curve has been published, as observations 
near minimum have been scarce. Those published by H. M. Parkhurst in the 
Astronomical Journal, vols. 15 and 17, for epochs 53 and 54, number g and 8, 
respectively. In Harvard Annals, 37, 206, the minimum of epoch 38 was observed 
by Reed, who gives seven observations when the variable was fainter than the 
eleventh magnitude. 

The period 284 days satisfies the present set of observations better than the 
shorter period 281 days given by Chandler, Pickering, and the Gesellschaft com- 
mittee, and demanded by the B. D. observations of 1855. Hagen gives in the 
catalogue sheet to the “‘Atlas”’ the elements of maximum: 


1891 December 14 (2081) + 274 E. 


This period is so much too short that the calculated maximum 17 falls at Julian 
day 6739, only nine days after the observed minimum. 
We conclude that at present the period is lengthening. 
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CHAPTER III. 
267 V ANDROMEDZ. 
R. A. ob 44m 39.75 ; Dec. +35° 6’ 30” (1900). 


The announcement of the discovery of this variable by Anderson was received 
in the Astronomische Nachrichten, 142, 159, in January, 1897. Observations 
began at once and the definitive notation was published by Chandler in Astronom- 
wal Journal,17, 87, February, 1897. Some confusion arose from an apparent con- 
tradiction between the observations of Yendell and the writer (noted by Hartwig 
in the Vierteljahrsschrijt, 32, 187), occasioned by a misidentification explained 
in Astronomical Journal, 8, 62. Some trouble may also arise from the fact that 
the Chandler number of the star is given as 268 in the Nachrichten, 160, 335, and 
in the Harvard Provisional Catalogue of Variables, Annals, 48, 96, whereas that 
number was assigned by Chandler to X Sculptoris in the Journal, 17, 88. 

As Hartwig’s observations of the star are not yet published, there are only 
available for comparison three isolated observations by Esch in the Nachrichten, 
160, 335, thestar being found invisible in February, 1902 (then13™ by my curve) 
and 9.3™, 1902 August 22. 

The positions of the variable (relative to the star a, in Leyden A. G. Cat.) 
and the brighter comparison stars were measured with the 6-inch, the fainter 
stars with the 4o-inch, and all positions were checked from the photograph. 

The three fundamental magnitude stars (Table 15) are white, which perhaps 
accounts for the small residuals and the close agreement of the results with the 
Potsdam values. 

The mean light-curve was formed from the observations up to February, 1905. 
It bears a close resemblance to that of T Andromede, the only difference being 
the length of the period. No halting in the regular change has been observed, 
but there is a range of more than a magnitude in the brightness at different max- 
ima and half a magnitude at the minima. A pair of ordinary and isochromatic 
plates taken 1904 November 15, showed no color difference between the variable 
and the comparison stars d, e, and m. 

The revised elements given by Chandler in Astronomical Journal, ]8, 94, 


Max.—1896 Nov. 5 (3869)+263 E 


as well as Hartwig’s ephemeris in Vierteljahrsschrift, 39, 262, call fora maximum 
epoch 12, 1905 June 28. The observed date, May 5, though dependent on a 
small number of observations, does not seem liable to an error greater than 1o 
days, so that the Chandler period is evidently too long. The present set of 
observations are best satisfied by a period of 259 days, as given at the head of 
able23. 
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TABLE 15.—STANDARD MAGNITUDE STARS. 

1900. Magnitude. Residuals. 

Color, : : 3 
Star.| B.D. No. P.DM. Catalogue. | Measured. From Cats. Nights 
ROA Dec Sater 
FC .OFIR7 Del Eb, 12%, 15 & Je se 
“ is “Ga 9S : : 
B’ |) 435 146 | 0 42 34] £35 39.5 | W+ | 8.02°| 8.23 | 7-93 | 8-22] =9 | —-1 | 42 
Bye t45'| 6 42° 33 | +395 56.6 | W+ | 7:80] 8:03-] 7.74 1-8-04| ON eee 
ENE 34 1480) 50. 450) 1-34 400 | W 6.82 | 7.26 | 6.98 | 7.27 | +16 | +1 | 42 
NCC Gir ralt a Crs Tee ees eae oh he ae orgie te ei oak 7.55 | WaiS4 Ne FSS) ageod ee On| eos 
TABLE 16.—COMPARISON STARS IN B. D. CATALOGUE. 
B.D: 1855. 18, 19). 1855. 
Star. eo ar Star. 
No. Mag.| R. A. Dec. No. Mag.) R. A. Dec 
° h m s ° , ° i Ap 6 e , 

y | +34 120} 9.0] 0 41 36 | +34 38.5 P | +34 131 | 9.2 |.0 43 22 | 34 55-7 
ez Head Tem Sad | Ond2, (ON a4u32.5 E “+ 34 132) | oly |e 4g 24) 3g 45164 

@ | 4-34) 126.|. 9.1.) © 42 31° | 34° 45-97|| A |, 7:35 254 | 8.01.6 43 cai 2804.6 

b ESA Ler |eSes O42. 40. ec 34. 30.0 


TABLE 17.—COMPARISON STARS FOR V ANDROMEDA! (IN ORDER OF RIGHT ASCENSION). 


Coordinates from Variable. 
e Light 
Star. Sele 
RAS Dec. Steps. 
Mu Ss ” 

y — 442 — 36.0 = ITT Al.5 
Yr — 408 aS a2 5 eiede 
u — 388 — 31.6 + 342 26.1 
w yee XO) + 206 DS 3 
q SEES) eT S285) eevee: 
t — 286 2 3in8 + 291 25.1 
p — 272 2 De rae in. 
A —172 —I4.1 — 165 16.0 
aay — 75 sa (Oy it — 1150 feat 
Ss — 68 — 5-5 + 396 Darel 
h = WSS =A 23 137} Horie 
g ee &/3 — 1.0 — 156 20.4 
G + 16 hale + go Any 
B ae ay + 9-4 + 1§2 MS 

k 4-119 Sf Oui + 547 res 
E -- 132 +10.8 — 26 9.1 

D +139 + 11.3 =e (0,0) Oo 
d +194 ap less: ate 7A: 22a0) 
i + 224 +18.3 TAO) aa 4 
a + 235 +19.2 — 354 S74 
m + 258 +21.0 — 107 20.9 
e + 325 + 26.5 — 185 26.5 
b + 423 + 34.5 = 705 44.6 
0 ais 130. 5 ae ii 23.9 
n + 549 + 44.7 a ei teke 
l + 846 + 68.9 + 296 41.4 
aN +883 727° aie ee 43.9 


Magnitude. 
Measured. From Curve. 
H. Pp. Jee Ps 
Qn2y. OS Omega ya: ea | aes po ees 
aeeoret last onocor, et Bre hs 
Seriepoken lita aeueasuche 11.29 11.58 
eget £r.42 a aya 

Siang all) GS aend T2 byes 
muke dee tl geese 11.42 LEFT 
sowed jf, eadad TS cic sate 
ost anh) | patkcmokS ts 12.8 
8.23 So 52a | cher ege ee Rene 
Ieplad Wh Vaae os 11.68 LOT; 
Pr et we oe bi) 12.34 12.63 
acter ars MB cHS 12.00 12.29 
[3502 14.11 cats ive 
13.04 T3533) ade ede 
ao sditm ell allele, areata acs got 
13.46 1377 Se || Patera al pee eee 
14.26 OR) eende Go si) * paces 
11.83 T2G? fa  eoncey Mtbete dase 
10.41 LOMO ere a a anes 
9.91 LOR2OMBR Ret crem ‘line eaceals 
E2424 T2315 37a | eeese ects 5 
E26 TT: eS |e eens oe dl ee 
8.81 ON TOL Ti Orer ace nll) learners 
oes 4 Meee 11.58 11087 
sdewie de idl = vegeaess 1) te 9 11.46 
cut ee d| Pater seer cd 9.32 9.61 
Sousa fms cue yh 8.98 0} 
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Fic. 7.—MAGNITUDE-CURVE FOR V ANDROMED. 


TABLE 18.—267 V ANDROMED4. PHOTOMETER MEASURES OF COMPARISON STARS. 


Fine. 


1904 October 6. 6-INCH. 
: Mean Scale Readings, Magnitude. 
Hag ee Star. Seale Readings. C; 
‘ : Mean of 3.|Mean of 6. Ef, 12. 
hm 2 
22 53 22 E' 13, OM 2301350 PS a 12.95 0.63 Ho WT 8.06 
B’ Eon SmelAn Ono 7 13.83 13.87 0.77 TRO 8.20 
y ZANOU25 2u2 58 25.07 25.04 2.13 O27 9.56 
2 LOLOMIS qr. 5 17.50 18.55 rA2 8.56 8.85 
b ZOOL ZIONS 20.77 21.24 Wega 8.88 (ye st7] 
a Pgfcth Paki Ashes 28.07 28.64 252 9.66 9.95 
v 2523 35-0 35-7. B58) [ay ae at 3.38 10.52 10.81 
F’ gr Tae MAG 8A. 12.77, 12.54 0.57 Gh Ts 8.00 
F’ar HAG) 15D WA T23On terres Bid 3k a eee 
a 29.0 28.8 29.8 ASyeran i), FS ae tae eos Gil) cSotcoe 
b DEAE QU ARTZ oe PAO G Ke od ke caer oRae Sivos, Uli) eereiewedeieeal meee ees 
Z 2OnOMLOn ml Ola i TOMOOMa| Myth SOE Metre homens ueecaane 
y DI (0) BS i PUES DEEOOMs | Mencia. Sats'cc || eye all eeedaees 
B 1H Ay On Td nO THaOOw Wile eyes Th Nooo lt neers 
23 14 19 JB rsh 1h GER ieTh Me QB | aes Stare Spe a hm eareetors, oul Mmeetaret 
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TABLE 18.—267 V ANDROMEDA. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


1904 October 30. 6-INCH. Good. 
: Mean Scale Readings. Magnitude. 
ee are Star. | Scale Readings. |—————_-———_—__|_._ C. 
. Mean of 3.|Mean of 6. EL P; 

hm 5 

21520 38 EY TASS OME aot iheje Lyi 13.99 0.77 eTek 8.00 

B' NS eters eee Sie 7 Megs 15.30 0.98 7.92 8.21 

y PRO 35 PRES) Pier 3 28.50 28.34 2.49 9.43 (e923 

z Lod Lone TOL 18.57 19.02 1.47 8.41 8.70 

b 222OE 23a 32 22.77 23.29 1.96 8.90 9.19 

a BIe2a ie 263079 rt 3G: 31.95 2.92 9.86 10.15 

v 49.7 49.3 49.4 AQ AG) larenercts 4.66 11.60 11.89 

fF’ Bory ksi —ls5: BQO ese. as 0.02 6.96 7.25 

F’ ax TAO MAR Tada 14.37 14.24 0.83 Terie 8.06 

F’a 1357 4eoela.s FA 1Od 0) Vereen: PN EN ull Ubaeeerte 

a Bats) BYES) B40) 22 HBO Wales eece orn en |teeetaece SI) cicero fl) coileess sus 

b DAPTe 23 quedo BRRSO TSI" Sherer ae ee egers Cai. | ee sanet, il ME eoeerate 

F 19.7 18.9 19.8 TOAD Le wees Nimes Nie moctrnsee «| [le wantuereys 

y 28.0 28.2 28.3 QSis Tey hil eteens teen |e ue tverser el, Wewenvesire wall Pevoparene 

Br L527) 1SROLT5 ot D5 Uap |S mtu he a eee lie eee be tiakvers 

2551 34 1B 15.0 14.8 14.6 TA OOO Neo keen lh else wall | Saunier en cme Ul Umucreneren 

1904 October 30. Quiet, dull. 

23023 20 b 25 71O 8 20e 7207 26.40 25.82 228 8.382 NER i 

a 33:9 34-3 33-9 34.93 33°09 3-13 9.72 10.01 

2 TOR2E 21.2 20).2 20.20 20.60 1.66 8.25 8.54 

y Psion Palate) Prolea! 28.00 29.17 2.58 OnL7, 9.46 

BS 13.1 17.9 17.8 17.93 18.15 Mes 7.96 8.25 

E’ 15.9 16.0 16.5 16.13 16.55 1.16 Tuas 8.04 

E’ Gishs Beg h stefan TORO YA il So aor So llke arene Nace 

Be EGG) Gielonk More 9 bo tet ty Ala a nate dl ene EE bn epRRrN tess at fe Cressey ocr 

y 30.9 30.1 30.0 Siemeieh Wi suai emmy AS a ie We Each 

Zz Pitas HOSE) Pia) 2UEOO mil eye ae eaoin Reece cis ao 

a Bens) SLO Sas ZQNOGa ar caus Sea MOR Oe wl (to ro.c 

b 25.2 25.0 25.5 25231 Aon eaters siete el Ih tens oie INP eee 

is EI7 ere Ome Leask WE O7 a aa Neictee ||), ceehesse. Ui ameter 

23 41 18 F 1O;@) 10.5) 107 © 10.30 10.69 0.36 6.95 7.24 

1904 September 11. 12-INCH. Good. 

21 8 42 y Ey ou lL sOmL jel 17.50 D730 1.38 9.28 9.57 

Zz QerOm One lO, 9.40 9.25 0. 36 8.26 8.55 

j QT Ome7 JOn2 oat 27.63 28.48 2.50 10.40 10.69 

b ERT SIR aA) Wl a0) 13.43 14.00 0.92 8.82 9.11 

a 2ARI N22 00 2A k 24.00 23.47 2.06 9.96 10.25 

e 34.9 35.2 35.8 35.30 36.02 B32 11-22 TL. 51 

m 44.1 44.3 44.0 44.13 44.03 4.22 T2 she 12.41 

d 40.9 40.7 41.2 40.93 39-70 3-75 11.65 11.94 

v Raf ale) Asis ZEcAO) De Makonsiars 228 10.14 10.43 

d Cafes) OEP B44) tore lype iP 0 an mye Bes iapeh wilh @eecae el eee 

m 43-3 44.1 44.4 GB GSi oll xe ste telly Sache oe oll epee conn eeu 

e€ AGI Blof 52) Ziorse) 260). 7.35 il ae cacnieine plies cetizccL elie Abate | ebeeeencee 

a 22EO 23 ate 2) 7) 22: O38. || ease on et |: esgelcee ure emegeteus on ll eerearese 

b Ng SONG LISS bea TAB 7 lo Re eee eee ae ete | ere ee 

f 2952 20.4) 2004 2OA33> fl’ acevo |e cre prmaie eesti ome || eames 

Z $6) .0:.7, (950 Gis LOe 31. cera eycteens oi ieeeenyeete cial Minin eis ces cl] Meme tepaete 

21 29 38 y 7s eho mya ify LO eM Drone Mi eS cro ill, Paocahte all) moeckscr: 
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TABLE 18.—267 V ANDROMEDA. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


1904 October 30. 12-INCH. Good. 


: Mean Scale Readings. ' Magnitude. 
Sie oon Star. | Scale Readings. ee. 
: y Mean of 3.|Mean of 6. H. P, 
hm 3 
22 30 27 y 15-0 16),3) 16720 15.03 14.75 1.02 9.14 9.43 
z Here <Sn00 “ay 8.20 7.52 Qn21 8.33 8.62 
b 12 ABI Ae reno at 12.87 12.64 0.75 8.87 9.16 
i 2A Ou2 5 Oe 2ARO 24.87 25.90 Dani 10.39 10.68 
a 20.0 20.0 20.0 20.00 21.24 1.85 9.97 10.26 
e 85.0) 35a S400 34.97 33.82 3.06 bp fie thos 11.47 
m 41.7 42.0 42.0 41.90 41.80 3.98 Tako 12.39 
d 37-8 39.1 39.2 38.70 38-75 3-63 11.75 12.04 
v 23.0 933.9) 3320 Be ay eon eae 3.03 1B ta 11.44 
d 387) 65-5) 3982 BE SOM MI Marans n i[\ oevere ee t=-—ee oe ag eee 
m 42.3 40.9 41.9 A Tes Ome al ug ates loi S| hcsrid cht |" oe, Cees | ree 
e 326 2033.0632.9 32067 eal hee ox oer i | tegeyscods {iso eet| eeerrete 
a SG) PDX OPy Gh 22 SAT Mime ecco eds 03]! = icsrcue a, eens ee er 
i yooh PSS) Folae Pao ei a Mere Ce Ren Mere reect eons aco 
b V2 Oelencuresd. T2PAOW ee crea. in) mesic [leche ea ee 
F3 Bac Wah vise) GlSaae Ni arc |e Faget fp 9 saiaay ohare 
22 50 23 y 14.0 14.6 14.8 ASA eee| geet sere | ReneS. ft Se 
1904 November 1. Good. 
21 15 40 y PRL PV) eke) 23.57 24.14 212 9.28 9.57 
z. 16.2) 15.9915 -0 15.70 15-45 T5DT 8.27 8.56 
b 219) 20.3 20.7 2127 20.55 E77 8.93 Que 
f 35-1 35-9 34-3 35.10 35.67 3.27 10.43 10.72 
a 30.2 29.8 29.8 29.93 30.25 2.68 9.84 TOL13 
e 43-6 44.2 43.9 43.90 43.62 4-17 Il. 33 11.62 
d B2e 52) Om5 243 52.50 51.25 4.93 12.09 12.38 
m 55-5 56.7 57.4 56.53 55-97 5-29 12.45 12.74 
v 46.1 45.9 45.0 Mirai Al eceonehe 4.40 11.56 11.85 
m 55-0 55-5 55-7 RG AOMmy | Nee cpl: steiiax LIAN Veen Otel | eeeae ee 
d 50.1 50.1 49.8 SOs OOMMIe \astecccree®'l) ey ises hc > ease renee | eamereee ee 
e 43.0 43.9 43.1 7c ees le einen ee Renee) es ocenr: ol) ens Mice 
a ROG On. Bon 7 BOSS Te AN ave cetse. MO Atcayes | |= Gcecmne seme | Cierra 
j 36.7 36.0 36.0 1836 Gn I Cee a een ami le seer 2. Betas iote 
6b 19.9 19.8 19.8 TOeS3. 0) Gece, |||) eet eee | ee 
Zz F520) 15.5) L5ot TSE ZOw sy Cavspevs> — ||" Cletuetae lis Monee ae | eee 
21 33 Ay y DEROU24 AeA 7 Cy Go eA ee i Sake cosull Sn wes 
1904 November 2. Fair to good. 
21 57 33 y 22 OU2Ser eof 21.80 21.94 1.91 9.38 9.67 
z TBE O tS. Onr4n2 4s 3 13.45 0.59 8.06 8.35 
b 19.8 18.3 19.2 19.10 18.62 55 9.02 9.31 
f AS pea2 t B401 33-50 32.85 2.95 10.42 1,72 
a 27 On. Sal 2S) 27.80 Bop 27) 2.39 9.86 10.15 
e A210 AL. 7, ALS 42.13 41.27 3292 39 11.68 
m Ss 5h. 25h. 0 51.20 (58 GLY) 4.92 12). 39 12.68 
d 46.5 46.3 46.6 460.47 46.47 4.46 II.93 T2e22 
v 39.3 40.8 40.2 Hoya toll | ean 3.80 Bie 7, 11.56 
d 46.5 46.9 46.0 AGRA oy | ies ool Sarees Like acest eo |e meee 
m 5OnQ-5 122 51-3 TESTS me Rake Sara el Rozen [Ee egeesteey an eens 
é 40.0 41.2 40.0 AOA Orme fmre cto ste tly Metta | tain esl enor 
a 20.1 527:.0)20:..8 2OMOQ elmer ese Ne facciohee 21 | eepenoueietana| i mecutnss 
ji Bey Bh Cosy LPIA BS OX0)" ll (= a encnt ce Mr hn arene (ewe ce alan oe cee 
b V727 16.0 18.6 SMUG Mule er ee acre NnmeeP somtimes Teer 2). 
Zz Er Oel2, 0013.0 TDS Ame eet ap sercces Hh Mego re  Mubasieredt ore | lo atowus 
22 18 29 y is Gp PHI) POR DQROM Milde Nokes ae |) wesrcksione clin Sepa eoroe =a x Goss lane 
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TABLE 18.—267 V ANDROMEDA. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


= 


1902 February 12. 40-INCH. Fair to good. 
id i] z Mean Scale Readings. Magnitude. 
wee Dist Stara |) “Seale Readings) |) Ce 

; ‘ Mean of 3./Mean of 6. Ey 12. 
hm ¥ 

€ L7 PS eLOsO lO nO 18.17 17.09 Les 5 I1.42 Lrg 

m PUN) 25.2 AES © 25.00 24.39 Delis i222 2a51 

d 10-2) 120).0) 1973 19.50 19.97 1.69 11.76 12.05 

ea 38.8 39-7 40.1 Bota ee o272 13-79 14.08 

iss Ae Bvt) BAO eI peXO Ys» Weds oe tg 2.88 12.95 inet 

ie 37.1 38.2=37.0 See eal sos a0 3.48 Iga Sagi 13.84 

}  v BORSEAZ soo CO BO) a etree: PDekohe 12.90 13.19 

Ey 7135.0 35.3 34.8 BSKOS suey cacti 3.20 127 13.56 

| ~@ 19.5 21.8 20.0 BOWAR. U\W tora eae cel Uh eee 1 ee, ge 

| ™m DvP) GNI, POX Gf Cee ce gue LE oat I) Moment loroaecss 

ly TO5O) U5).O) 16c0 TOROOMely soars TEN errno te Ie essere 

€a2 PP PX PRY OG 27.50 ZaAD Uy tacts | i Pacers 

4 42 | da» BQ B07 Biot SEG [ote Mh gitiet ae BieO5 0 kaise wafer 

1902 December 26. Clear, unsteady. 

2 45 e€ P36 AEP i) RP) IS 22723 Deen ahs: 2.10 13 Gp a7! 11.46 

m 36.4 35.8 35.8 36.00 36.10 2h 12.39 12.68 

d 2919930291 31-0 30.60 Bei 2.78 11.85 12.14 

D 58.7 57-2 58-2 58.03 56.93 5-34 14.41 14.70 

B 42.2 43.6 44.6 43-47 44-54 4.28 13-35 13.64 

Cc 52-5 53-3 53-7 53-17 53.89 5:15 14.22 14.51 

v Aya Adn2e Aone AGE Sas al)) Seine 4.50 Boe 57, 13.86 

E 49.9 49.8 49.7 49.80 49.99 4.80 13.87 14.16 

12; 49.9 50 8 49.8 SOs 07 wal ete Rcaite, IA a ceetiewe ae le wectete rae 

G 54.2 53.8 55.8 i ANOO MEM Re cree (Mitr) cae MUI C ceategcea || ae eet 

B An Oma he card Ses AS OO}; MIUMoenic ce, ih Btasahs, oS cSyecetcven atl Meamteevehe 

D Gileol Goe7/) Suck Cpe. Na gid cesesealt| i Macon ga my tebe Racal) derensiats 

d BG) Bowe) Biko 7 SIMO Gale tey sean aseereee wii aco ey a ampere. 

m 35-4 36.2 37.0 2OSO) | Mica antares Bl carer ic) IN eRe aye, tlt imamate 

e 25.0 26.0 25.0 PASSE lI ert) on teem 9 [UP atone ol Ueverenns 

Bes €a2 39.8 40.7 40.2 O23 Be er ereay BieOO: iI, Weresciocs een cesar 

1905 January 28. Good 

4 55 49 é 13.3 19).8) 20,0 O}s 349) 18.44 1.50 Ue aie 11.82 

m DAN OE2 An Sie2AnrAl 24.30 23.08 2.04 12.07 12.36 

d POL) PPD PI Ke) 22.30 20.62 1.78 11.81 L210: 

B BAN Om3 3i2 03 Ane 34.00 33.16 3.00 13.03 131132 

D 44.1 45.1 45.8 45.00 44.76 4-30 14.33 14.62 

E 37-8 38.8 37.3 37-97 36.22 3-33 13.36 13.65 

v 25/1013 7.50, 3020 36.00 36.18 333 13.36 13.65 

Cc 40.2 40.8 40.7 40.57 40.34 3.81 13.84 PARIS 

(¢ 40.1 40.3 39.9 4O.10) 9 severe ee eee Nk Se Aa 

v 877) 30.0) 30.0 CGV ae ea onenl ie tecen ne Gouocmon lk haw Ge 

E BA ots 4). 352 yey ae a Divan eee mI ecto Wibskeeescor fl oboe 

D 43-9 44.5 45.2 CV el ee I eno oukll Amee at ocass 

B Bugged 2I(ey Zi este: PG Cl Or ican Mo wa SDRGN Ul esate at, Ni) cso orc 

d TOLOMUS 2/7 O ad ao eM eae In MT GR | laa Salon, alle coGta aa 

m OBIS Phigsey P53} oR Sy fey Rete ts te | elec ah) Lal le me al bre cn GSC 

5 17 53 e GG) Vig front Sy fess 1 fe fei Od RAIA Ac. Mal P wcsn old Mulln Tocitciaey hy oaks. 
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TABLE 18.—267 V ANDROMEDA. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 
1905 January 31. 40-INCH. Good. 
Siderean een Mean Scale Readings. Magnitude. 
Aine Dist Star. Seale Readings. © 
. ; Mean of 3.|Mean of 6. He Pp 
hm iS 
4 50 50 e 20m Ta27ie2 20m: 2OaG 7 24.30 DAV Tre 55 11.84 
m REO Belk BHO 33.03 30.93 BGS 12.16 AAG 
d DP Psi @y Gf 27.63 25.76 Dy 11.68 DIO 
B 39.8 40.1 40.4 40.10 38.40 B59 13.00 E3.2 
D roe). Teta erates 52.90 52.00 4.99 14.40 14.69 
E 44.0 44.3 44.0 44.10 43.00 4.1% To a52 13.81 
v 40.8 41.8 41.7 AT. 43 41.52 3-95 13.36 13.65 
e 44.8 46.9 45.9 45.87 45.50 4.38 13.79 14.08 
o 45.6 44.8 45.0 AS Lah eal) tae ee va fe ine ato sek buah oe | meres 
v Adee a Aslen OW 4a 5 ATROOY A eee ho i eae, Wile aes eae mee 
E 42.4 41.4 41.9 ATE Os Mme chekotsasy ll «x ):ee | T eacaae a| ee 
D 522 52005005 STO Serger,” hes cate toe ok Wo lee See an ee ee 
B BOLOns TE ON sOne 307-7 O gall tetcrs rye ot on civ dy Sas ee | eee 
d DOG GE Be DR. G) ZSOOMM|metcran | | caverta ieee enn ee 
m 25-852 7)271 BOLO ZB 3) wallet scccits ob! tes. teia | eee tere en ei 
5 04 52 e Di Oe2 te on 2217 AEAOZ IAN a sera. al) clog cub, 9h] be eee | meee 
| 
TABLE 19.—267 V ANDROMEDA!. CONSTANTS FOR REDUCTION AND COMPARISON WITH CATALOGUE 
MAGNITUDES. 
6-INCH. 
1904 October 6. 1904 October 30. 1904 October 30. 
Star Obs. Mag. 4 Mag. Obs. Mag. 4 Mag. Obs. Mag. 4 Mag. 
er Ce Cc C. 
Tia sigs) ab: Pieces gets a Ps 4 Bias (ie ain fac oa ae 22 
| 
Toye 0.77| 7-91} 8.20] —.11|— .03] 0.98] 7.92] 8.21/—.10/— .02] 1.37] 7-96] 8.25|—.06)+.02 
joo ee 0.63| 7-77| 8.06]— .03/+ .03| 0.77] 7.71| 8.00]— .09,— .03] 1.16) 7.75] 8.04/—.05|)+ .o1 
7 a eae 0.18| 6.96] 7.25/+.14|/-- .o1| 0.08] 7.02] 7.31/+ .20)+ .06] 0.36) 6.95} 7.24|/+ .13)/— .02 
Means ae 7.55| 7-84/+.09)+ 02] 0.61) 7.55] 7.84/+.13/+.04] 0-96] 7-55] 7-84) .08/+4 .02 
Nee seo] 7-14) 7-43) oo) Gigs 72s), GS 2s al Oso Ose Sle mear lier 
12-INCH | 40-INCH. 
C. ‘ eS 
INT 2 oe | Seen ee ee ee ee ag. 
Star. : Star. ms 
6-inch.| sent r1.| Oct 30|Nov. 1./Nov.2. 12-inch. 12 |Dec. 26-[Jan. 28.\Jan. 31. 
Deg Romar 9.75 ZOO ELAS Suez OS) lea. Onll dae 11.85 1.69 Delis 
BAR 8.87 OsO2 || OG || wealzter WN sess 2 11.28 Uo Biss 2.10 
y 9.29 Fe nate O2 Mea Teer On| kin. 12-20 itis BiQe 
Zi ae ye eicks, ays 8.41 OnZOs One lee DI On5 
Mean C..| .... TLS OF 00n—t-02— ("rT Or Mean Ce) 35... e733 as 
Mean Mag.| 9.08 9.08 | 9.08 | 9.08 | 9.08 || Mean Mag.| 11.80 | 11.80 | 11.80 
1 Caceres oor FeGOME SH U2 eye LOM 7 Ay 1\\e ewer ccommests| valor sc 10.07 9.07 
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TABLE 20.,—267 V ANDROMEDA#. MEAN MAGNITUDES. 


6-INCH. 
October 6. October 30. October 30. Mean. 
Star. Mag. | 4 Mag. S 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. Mag.H.| Mag. P.| 4 Mag. 
B’...| 7.91 | —0.02 |-7.92 |-—0.01 | 7.96 | +0.03 oe Pitter FO 8.22 | +0.02 
BV Nejad. O08) | 77k | Onan ae75a) et-OnOX oie ee q74 | 81039 0202 
F’,..| 6.96 | —0.02 | 7.02 | +0.04 | 6.95 | —0.03 i ate Sursiche 6.98 Tis 2 ja ec O12 
ARS Delete ace Seer Pout, G) Peeeace artis aevenethl iene ancl towoiecnarcal eettecdorua.6 7-55 7 OA Mec O7O2 
a 9.166 | —0..09))| 9.86 || --o.1r Xo. 72 | —0.03 9.75 | 10.04 | 40.08 
b 8.88 | +0.01 | 8.90 | +0.03 | 8.82 | —0.05 8.87 G16) | 20.03 
y Oe 27a = O102) |SOx4 ss PO. b4n| Onis e—Os12 9.29 9.58 | +0.09 
Zz 8.56 | +0.15:| 8.41 0.00 | 8.25 | —0.16 8.41 S37 OR a OprO: 
HA WD comet rn Per | eee ee eee (ee Slee nadie eects on RM MORE 9.08 9.38 | £0.08 
12-INCH. 
September 11. October 30. November 1. November 2. Mean. 
Star, | ————_—__—_—_ —_— | > 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. | Mag.H.| Mag.P.| 4 Mag. 
a O290) ||) 1-20.05 116.9721 61102008) 91845) 0.07 O256) || 0705 9.91 | 10.20 | +0.06 
b 8.82 | —o0.09 | 8.87 | —0.04 | 8.93 | +0.02 9.02 | +O.11 8.91 9.20 | +0.06 
y 9.28 | +0.01 | 9.14 | ~0.13 | 9.28 | +0.01 O25. | - ONLE 9.27 9.56 | +0.06 
Zz B20) 0802) 682830 et- O11 On ES 27)16 1701.04 8.06 | —0.17 $223 8.52 | +0.08 
IM Ger aie cots eee ots encboeyaOlleot baar's Sut orogenic: | Case rercre welll caerevces fee 9.08 9.37 | +0.06 
e PL-22)|—©.06 iF. 18) —O.1O | 13-33)) 4.0.05, |) 11.39 |) --Osrr | 11228) )) 14557) 194-0205 
d II1.65| —0.20 |11.75| —0O.10 |12.09| +0.24 | 11.93 | +0;08 | 11.85 | 12.14 | +0.15 
m 12012) — Onset 2510) On Lou 2 AS: Orton al 230 amet O Sp lik? 20) te 5 Sunil Onne 
j 10.40] —0.01 | 10.39] —0.02 | 10.43| +0.02 | 10.42 | +0.01 | 10.41 | 10.70 | +0.01 
WIGAN oe Seniesa aya cumin ccuenterorete drove io ecgal ll stele secant Coxe somatenets:|eeomecrbn foyer LLs40 "| EP.75 0) O10 
40-INCH. 
February 12. December 26. January 28. January 31. Mean. 
Star. ica ha aS 
Mag. | 4 Mag. | Mag.| 4 Mag. | Mag.| 4 Mag. | Mag. | 4 Mag. |Mag. H.| Mag.P.| 4 Mag. 
d 11.76 0.00. |11.85| +0.04 | 11.81} +0.05 | 11.68 | —0.08 | 11.76 | 12.05 | +0.06 
e {1.42 —-O-O4) || 11.17 | 0.16) 91.53] 0,07, | 10555) || <- 0.009) Tr 46n|eri 75) |e One 
m T2022 || A O.04) | 12539) O.02 512507) | O1r Hen2 010) 0,02 siz onlin alee OnOe 
IM Gehl Sse BD Sl (4.6 oes 0 al wea Orbe o-d) xm eet foeecrasicnatsl Pecoiees es elelerenasas 11.80 | 12.09 | 40.08 
B 12.95) —0O.11 | 13.35 +-0.09 | 13.03 —0.03 |) 13.00 | —O.06) || 13°06 | 13735 | =Eevo6 
Cc 13.55| —0.29 | 14 22] +0.05 | 13.84 0200) | 9132790 —O,05 4) isnS40/ er 4 al sel Onog! 
D £3%79)) —O.40 | 14,400 —-O. 18:1 14.33) O-.O5s) t4i. 40) |e Oni 2m 42 || Ale S 7a eas Ont 
E T3027) —O2T, | 13-074) 10-09 13 130)) Ont 2) | 13052 au OnOA iat. Anita. 77a eeOROG 
Wik coacosal soon adlossoddcd ooops odcoccloondac Mig oom e+] 13.66 | 13.95 | 40.07 | 
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TABLE 21.—267 V ANDROMED&. VISUAI, OBSERVATIONS OF THE VARIABLE. 
Date. K ‘ Means. | 
No. Month |Hour | Julian F 5 Comparisons. Reduction, Steps. Seeing.| ¢. | 4 Mag 
and Day. |C.S.T. G MT © & Steps. | Mag. 
1897 2410000-+ 
I an. 19 8 3944.58 80 (6). | OURO) AURA eat eicemse ob DOT as? 84 steven eicle « 28.5 11.00 | moon Ot = 05334) 
2 21 8 3946.58 40 py ISAS SS Ug oo repeticenn sparc agin e ome OO ORs Oks Bevo al Cee poor 2 eee 
B 22 4) 3947.54 150 (Oe |) CR WEE, oa nloan oS 5 ZOU 2 Overy alate cl) 2One7 11.25 | good 2lo=-On26 
4 28 7 3953.54 a 6 | e2-3v, v2d, vg, vi-2h.... | 24.0, 25.0, 20.4, 19.2.| 22.1 TI Ou |e Gg | Eo. 
5 30 5] 3955-54 150 i NORE MONA vB pate abe ac BAW OMEL QM 2 i ycsencl tans 21 T1..Or fair TT oleataOmLO 
6 | May 24 15 4069.88 150 Galedsgiimpsedmpnot Seeticn.. wa)see erie anen sik cones G2 <iney) fair 126 Neuiee 
Gy |) ihe eae 10 4127.67 150 Gil ONO Che Decter no Geet commer c Belge SA A. cloud veo wie to BY oy) 10.21 good | 184 | +0.87 
8 27 10 4133.67 40 Coe I ONia)s, CVE Ges oleic BOAR Se OF tects crak 38.6 9.69 good 190 | +0.36 
OpAg 13 9 4140.63 40 6 A COMO UO} ees paseo BOwA, Sian Shad ; 36.9 9.91 fair 197 | +0.49 
40 6 HED Ba a5 Cao aca dold.oN KOE oY ho Yenc Clove nemo Onn er ) 
zo ° z6 4145-92 4 150 GRIGO2U UAT ecu eee aie Ree ee S Sulit cls s 35:9 eA eee 202° | Or 52 
II Il 9 4148.63 80 Om RO2U NUS faerie es a. eee Be mAG Oe Linas cee Aso TOROS. ees oe 205 | +0.50 
12 19 9 4156.63 150 6 | a3v, ae he TR Nae ate os Be PRE BAC Ane SA nT La sahelAceRts 34.2 10.28 | good | 213 | +0.51 
150 GaNOSOwU ai etants cs cueecs nies easiest Bom Ay AA Taos ae ors L 
13 as eg hes Til Aol) S|] LG), GARG wad oop aed Bae Ane 3 3h OU Acer ac j 33-4 | 10.37 | good | 221 | +0.40 
14 | Sept. 5 a 4173.54 150 Gul TOU MOT —2 fee erie takcaeoce DTA a 20s Ole erercienereys 29.1 10.91 | moon | 230 | +0.65 
15 13 8 4181.58 150 Gales es Olin teeter ary ener | pennies awe eee area 29.1 10.91 | moon | 238 | +0.32 
16 16 7 4184.54 U5 Omen |p4— 50d 26. OG) sa ernie rire ASKS Pini Ones nal) yas Tt.13, |) fair | 240) Forse 
8 86.6 6 ee OLOfia | 2EyiUh10BO enone eae one ‘ 
47 : Meee O88 122 5%, CSI \CAUNGAG. Qala tem et || center sete Ce oe eR | nae 
se se ee | 20; oe pra hee; ) 6 
18 20 8 | 4188.58 | 150] 6 [is d3g, g2h, Pad DI ma : Uo 5 26.5 | 11.2 244 | +0.45 
p22, limit 4<m.. a) -L Fa! Grete vec 
19 21 17 4189.96 reLO) || KOO, WER Sap eoddeso Oot 255 a 20 ROM ain ee OFS Sey 11.35 | good | 246 | +0.43 
20 25 8 4193.58 150 © Oh Chk Oc Soccdatao ec 225 24 Oe 2 tee 22.9 11.70 | good | 250 | +0.67 
21 29 7 4197.56 150 (Sl) Geer) One GvTi be oe dibcboac DEO), DilO), 2A oz 23.1 11.67 | good | 254 | +0.50 
22 30 16 4198.94 150 6 [2d1v, 09, 2h 2... veces oes 2IOW 20 Ay eEO) 7) 20.7 11.97 | good | 255 | +0.76 
23 | Oct. 14 7 4212.54 150 6 | g4v, m3v, v limit.......... LOA Gel 7Ons inci Tek 12,40 | good 10 | +0.69 
24 25 7 4223.54 150 GGG, Grey, Mbeiiy Oho ooonooe IED (aA Om Ouse yeni 16.1 12.51 | good 2 | 0,43 
25 | Nov. 16 7 4245.54 BSO.| 16) | © not seen) lunitis<d oooh eae 4 eaelates <18 <123 fine 43 a 
26 | Dec. 29 7 4288.54 eto |) ACEO QE caso, Whey Te O-< ir, « clisancinen wage an hen oc <19 ilo? moon 86 ee 
1898 ae 
27 | Jan. 16 7 4306.54 T5041 ).6 J. mot seen, Laut gandite Je. msn 5 28 as ew mens <19 <122 good | 104 cues 
28 18 ap 4308.54 150 Gai RoMnot seen whimitin << Giemsa ny ere men ees <19 <T202 good 106 zeke 
29 | Feb. 15 8 4336.58 150 (iI) CEOs (OAs = Sebo sno cade sd) ZACH BSW, AIAG 25.5 11.37 | good 134 | +0.03 
30 28 5 4344.54 ey! Gr ll CO OAD. WEF) aoa oeoe RO ZO SO) eal Save 10.67 | good } 142 | —0,24 
40 2 | P@5—OU iV 21oineie-seay ler lcles ATEN O 20 2 vane } A 
31 | Mar. 4 7 4353 544 150 Oh GOR Wise ao bices pion tao oe BQe Aoshi 2g edare oar ed fair 1ST] “FOUNG 
32 13 al 4362.54 150 6 | a2v, vi0e, V7], VON) NT] »...| 35-4, 36-5, 88-1, 33-2) 3518 10.08 | good | 160 | —0.09 
33 16 7 | 4365-54 40 | 6 | ar1v, ¥3v, 130 .....-..65. 36.4, 38.5, 38.4 37-7 9.81 | good | 163 | —0.25 
34 23 7 4372.54 40 6 | v4—5a, vb, 220, v3y, V3l.... ee We ew 43.8 g.00 | fair 170 | —0o.80 
35 28 7 | 4377-54 40 | 6 | z1-20, v4y, vgl, v2A’.....] 44.3, 45.5, 44.4, 45.9] 45.0 8.81 | good | 175 | —90.79 
36 | Apr. 15 16 4395.92 Ky || AGS |e sl Eeeett IKE co kee ob bc. loins niecinmen 64 WE oes 46+ 8.74] poor | 194 | —o.7+ 
37 | June 27 13 | 4468.89 We || Six | makes iri, CHUL sc geo coc be 22.0, 19.9, 20.0 20.6 11.98 | good 9 | +0.30 
38 | July 6 II 4477.71 Slovan ea came Woaeh aeXel) Om Greet coa len aon picts om ooo cu ZG II.93 | poor 18 | —0.06 
8.0, 16.4, 
39 12 II 4483.71 275 | 12 | d5v, g4v, hav, 4B, vA.... oe eae ee 16.3 12.49 
So || 1) || ARS Wiest noe cao an nanos WEG, 1 Gh colo dor ) 
40 25 12 4496 854 275 | 12 | Brv, v4C, limit C.. LORS Rom Tecra ae 13.07 
AGOu) AGA UAB: (UA-SC. 2c cece we sn Awe G2 ean: ) 
41 | Aug. 9 TO | 4511.77 reGy ae yg limit 6<d or 2) <7 I eionin Go os <16 <12.5 
42 17 11 | 4519.71 | 275 | 12 | d6B, B3C, Cv, limit ey Si Se one Rone aac | Aa | 13.83 
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TABLE 21.—267 V ANDROMEDA. VISUAL OBSERVATIONS OF THE VARIABLE .—Continued. 
Date. as v Means. 
No. Julian a E Comparisons. Reduction, Steps. Seeing,| ¢. | 4 Mag. 
Month | Hour ae 5 & Steps Mag 
and Day.|C.S. T. G ae 7 << ‘ } 
1898 2410000+ 
Ag Octe Lx of 4574-54 80 Cy Dpovore Gixsats Ibecabte MERU lio pha onod acneon oon oe <19 <<a eee fair II4 pes 
AE NINO. 2 7 4596.54 150 Gul OI 20 OI ICAU en eel eT One 2a Oyo zis 2arat 11.67 | good | 136 | +0.48 
45 12 8 4606.58 150 (| OeCh O22, Wee oncancs yf KOfy, Pros sy AS Ff 27 ad 11-135) goods! 146") 10336 
46 19 Ff 4613.54 150 6 GOO, DELS WH) ao ceo unos Diag p ili, POP, yest 30.2 10.73 | good WSC le ONS 
Aa Decw3 7 4627.54 40 (SRW ERG Op ON a 0. be ten me eer MO Abs ANSANs oo bic oo 36.4 9.98 | good | 167 | +0.08 
48 9 6 4633.50 40 Sl ORION, LO OMcte nee wedla oraree.0.d.0 AO SANTA AON ee tote 41.0 Cheevh |) sexelarel | 2) fh aon girt 
49 17 7 4641.54 iO || | Osh (nO Oil) so cennao Mkt Masel, BGO adi) in i 9.09 | good | 181 | —o.30 
50 28 6 4652.50 40 Bll Oi AOS Ws WHOS oe sal) ZUG, HONS), He, ZIONS! Aan t 9.34) |Re00d 4) 192) "0702 
1899 
5r-| jaa, 2 6 | 4657.50 40 | 6 | vry, A’3v, v4a, b3v. ...| 42.5, 40.9, 41.4, 41.6] 41.6 9.30 | good | 197 | —o.12 
52 9 6 4664.50 40 & |p Aled, O16), OO conic 41.5, 41.9, 41.4, 40.6} 41.3 G2325| s2O0dm 204m Ones 
53 19 7 | 4674.54 40 | 6 | A’qv, b4-5v, Y2v, V24...| 39.9, 40.1, 39.5, 39-4] 39-7 9-54\| good | 214 | —0.23 
54 28 6 4683.50 40 6 |PAZGoy ya) AO) VO—8F Veal 27. Os 7e5 GOS eel aa 74 9.86 | good | 223 | +0.09 
35°| Feb. 7 7 4693.54 AG) || “GCI, WBaDy OAs ogconcs ONTO), Tne tod call, oye 7 10.47 | good ) 233)|' ioste 
56 28 8 4714.62 150 (FW) CU), Oily Ole hae odo eaao Rosh, Dyfed Dy) As 28.3 Ir.o1 |) 00d 2545s —oOnrs 
57 | Mar. 13 8 4727.58 150 Sib eis een ere mans Ate sere ste bee Lae hn Me 24.0 DIS 7 low Onl = OmuE 
58 | July 29 10 4865.67 150 (|) pn Dares UGS op oes oc BO hy Oe Chas) 0) 97) 10.72 | good | 148 | +0.04 
59 | Aug. 10 9 4877.63 40 Co NMAUU OA f permease ae Mele BS ek Ginn yams 34.2 10.27 | good | 160 | +0.09 
60 26 9 4893.63 40 (Jl OCn ChOR WAKO, soonuee Bij siky Broth WOKS 38.5 9.70 | good | 175 | +0.10 
61 | Sept. 11 8 4909.58 AKO) ji ey || (HERE, Dos 5 ob00no coke AOEO 30nd foes 40.1 COR VAI |W ckeitirc 192 | +0.13 
62 Be 8 4918 58 150 Gil ROG Pee nearer tears BU vA AT eae R 5 8 ood" i soatane 
oh So | sO W340, VO ae eeakern ta oe BS aN 37.0 00254 (Alp oue 9-23 | 8 -35 
63 | Oct. 2 8 | 4930.58 40 | 6 | via, l4v, b4a—5v......... 38.4, 37.4, 40.1 ..| 38.6 9.70 | good | 212 | —0.04 
64 7 7 | 4935-54 40 | 6 | l2-3v, v2a, b4-5v....... 38.9, 37-4, 40.1 38.6 9.70 | good | 217 | —0.17 
65 23 ai 4951.54 150 Galt VOT wart ear aren ss cime ee cicoirsi| M anroneaeri ane fem se atone cr aeeote oe 37.9 g.80 | good | 233 | —0.58 
66 30 Z 4958.60 150 6 | a5v, v4f, VSN. .......-. 32-4, 35-1, 32.2 - B3e2 10.40 | good | 240 | —0.27 
67 | Nov. 4 7 4963.50 150 (|| Oss Wein WED aa > Soo ob or Coat reine evan B33 10.39 | good | 245 | —o0.30 
68 20 Gi 4979.54 150 6 | un, v2e, v8-10d ........ Dy Pa Pe, POKO) 29.2 10.90 fair 3 | —0.58 
69 26 6 4985.50 150 60 e4v, ON 2 OB =Ad Gana ees DiS, Pal Way, Aes), os 25.4 11.38 | good 9 | —0.29 
Fon! DeCeS 6 4994.52 150 6 |) CAM, W2Gh ED) 65 ashy 00H Pe ls. PS AO Pa & 24.2 11.53 | good 13) e—On45 
As 19 4 5008 . 54 200 6 | div, vim, gi-2v. ...... PPG? PESO. ILIA). 6 20.9 11.96 | good 62 ORAS 
72 28 6 5017.50 Te) || el EPPS Wess (MUS Ab Aamallbaoecgncoo codo ooo cE 18.4 12.25 | good At —OF49 
1900 ; 
734\ Jan. 2 6 | 5022.50 | 200] 6 | m3v, d4v, limitv....... C7 ACTOR Ow ear eh 2 12.28 | good 46 | —0.62 
74 24 7 5044.54 150 Griedsnotiseen sdiiait 2 <7 [eam tee ae eee ore <19 <12.2 eet 68 TEL x 
£ E2v, v4C, H4C, C5D) 
75 26 6 5046.50 350 | 40 Esa d4m, m8B, B4E§ Figs Vegs Orato a tees ison ons 7.9 13.49 | good 70 | +0.02 
(£3v, 03C, Pee 
6 | Feb. 8 055.58 ON |PAOn|dGM) 78-10, DAN Om le7e7an 7elelOe 7 : 130 fair : 
7 4 5955-5 BS 4 (CoD. Gait 22D) py Hho 7 7-9 3-49 80 0.00 
77 22 8 5073.58 350 | 40 | v2H, vB, miov......... Ua thy Bhs Gy BCO)RG) Tae 10.13 | good 98 0.00 
78 24 9 5075.63 ea || 32 || LED Belo, Vibooe Ise 5 oo Hol) Weak G8intsunoe come II.4 13.05 | good | roo | +0.02 
79 | Mar. 7 me 5086.6 DR ieee 20s UNITS rca. eter. > BIRO. COVE fare e ss PAG 11.88 | fair 110 | —0.63 
80 21 8 5100.58 ee 2" Nanovy of, VO—Sen VIO .n 27, AN BIL 1s 37055033 Olan 10.67 | good 124 | —1.14 
81 | May 20 14 5160.83 40 CUA Ue te OC aetna AZ OpPAtin5, AseAy on| ee a2 9.15 fair 185 | —0.17 
82 | June 25 14 5196.83 40 Ga ROAR SOUL Or eerarpetctn eerie: FRSYER hans Rola: ey cena rae A 39.2 9.60 | good | 221 | —0.37 
83 | July 30 10 5231.67 40 CR) AO MUTI NO) ocr Weloictoters| B27 ON 2O a2, TOE Qoer 10.97 | good | 256 | ~ 0.20 
84 | Aug. 26 8 5258.58 150 (SURI, UNO k once oaowa aoe PH OCOVS ON Coe ote tran 3 DR) 11.90 fair 24 —0.27 
85 | Sept. 6 II 5269.71 237. \ (AO) O51, VO-S De arcane TESWOP Mot noun 6s ac 18.2 12.28 | good 36 | —0.30 
86 15 7 5278.54 150 6 | v glimpsed, limit Ee ER Hed aa sy Mee Phe cehy on bse <19 <12"2 good 44 meh? 3 
Sol ROctns4 15 5297.88 giro) Ho).|| Jap anovel Ge FAbvayOOU Seng ealo Gnu woonmod douee~ gt 13.3+| poor 64 | —o.1+ 
88 18 HO |b Eewaeasy Aesop Ker ogi, UbC ODD 6.55 woes orgie, dota Wy Abe@ 5.9 13.70 | good 78 | +0.21 
89 23 6 5316.50 227 AON BOU me UTE BUDA acer. Bn Gy, HOnis OL sac hte’ 13.53 | good 82 | +0.05 
| i901 
Feb. 9 9 5425.63 40 Cu MUL MOA SRO ein sreelcuacd atetsiet ATapAeA Te Oletewee lee Ales 9.27 fair 192 | —0.08 
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Date 
Month | Hour ae 
and Day.|C.S. 7 GMT 
1901 2410000+ 
Nov. 1 ai 5689.54 
1902 
Feb. 12 5793-5 
23 De 5804 
Octsy3i IO | 6054.67 
Dec. 26 6120.6 
1903 
Octet | 6399.54 
1904 
Aug. 29 Hs 6722 
Sept. 11 10 6735-67 
Oct 6 10 6760.67 
Nov. 15 ate 6800 
29 6 6814.50 
Dec; 5 7 6820.54 
1905 
Jan. 28 9 6874.60 
Feb. 25 7 6902.54 
Mar. 5 7 6910. 54 
May 22 15 6986.88 
Aug. 6 15 7064.88 
9 15 7067.88 
28 9 7086.63 
Sept. 19 10 | 7108.67 
Oct-se1 9 7120.63 
20 8 7139.58 
24 8 | 7143.58 
31 9 | 7150.63 
Dec. 23 10 7203.69 


Aperture. 


wW 


Comparisons, 


vo-1B 
photograph, H4v, v4C ... 
Er, v1 


TCG IDS WO ot 88 


One HEO, TRO noc acuace 6 


QTOUSE E0237) seine ae 
PuOComMetena asco ere: 
DHOtOMeteK aA twee ater. 
photostaphsmesae sae 
v not seen, limit 3-4<d . 
v glimpsed, m5uv+....... 


photometetywer aoe 
ORI NONIIEV ED ooo aachin CEO REE 
d2v, e1v, v2m 


WAR, WINIO = o0600 20 oF 
iPOD: 4G oto OO One 
JB WD OO! ooo ca peoe 
Janta, aL GHG! on eo pe ee 
v not seen, limit B...... 
v1—-2B, v5C, v5H, m6-8v. 
v2-3B, v6C, m8v....... 
v6—-8d, GIO-12V.......... 


Means. 
Reduction, Steps. | 
Steps. | Mag. 
A295 (440) arecrs cr Aan 9.00 
2.0 13.00 
Sy Dei OMe/u ss eistoraietaye 6.9 13.6+ 
Sele ou jesheh tere 6.9 13.60 
Sees ated 7a: 8.1 13.45 
2070, 3055, 26.2 28.9 10.96 
on cane Dae coo. 0 B2n0 10.35 
SG eT PSO NCHA TD ON OD nee 10.14 
Bcd canes etree Spates 10.52 
eyeveiretieswalehclen (eta oR aren He 25:3) 
BD SD tA O0 Oe Oe <19 <12.2 
BO ee ricco ches oso Ou 15.9 UB Was 
J hachaare sarees abate ss 34 
20).055 2350 sem nei 22.0 1 3 FIG) 
2207025, 55,0 22 99a eons 11.60 
4ODO WAST 2 were neste 41.8 On 7, 
22 Ose 22O) prea aie 22.4 NO Ca aACs 
2OGRNED AE Arey. tanks 2250 11.80 
18555120: Oly. ueane 20.1 12.03 
7-5, 10.1, 7.7 .- 8.9 | 13-35 
10.5, 9-1, 5:7 . 8.4 13.40 
Shere DOR I ret oe <12 GIO 
T3\0,5907), Rass 3-8) meee, 12.92 
FAC ORIOL, leno 13.9 12.78 
30),0;0 20), Aen aeee 29 10.9 


TABLE 21.—267 V ANDROMEDA. VISUAL OBSERVATIONS OF THE VARIABLE ,.—Continued. 


AI 

Seeing.| 7. 
197 
43 
=o 54 
fair 47 
good | 112 
good | 133 
fair 198 
good ) 212 
fine 237 
fair | 32 
good 38 
good 92 
good | 120 
good | 128 
fair 204 
good 24 
fair 37 
fair 46 
fair 68 
fair 80 
Sood: marr 
good | 103 
good | 110 
fair 163 


4 Mag. 


+0.19 
+0.43 
+0.67 
+= 1.02 


+0.93 
+0.41 
—0.02 


Ong 
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Means 


TABLE 22.—267 V ANDROMEDAt. MEAN MAGNITUDES FROM 21.5 Day GROUPS. 


MSS aoe Seles ers e2O 
4M |+0.01 |—0.13 |+0.16 


Group No... . I 2 3 4 5 6 7 8 9 10 II 
ees SL Pa bee 43 64.5 86 107.5 129 150.5 172 193.5 215 226055 
£ t 6 Ba Sok See aac alee Bs as Potts 187 204 226 
M II.49 Baise alee arta ata Aree Ae eee 9.95 | 10.08 | 10.64 
3944 4M |—0.07 eae Tacs. seater ei Sie Syeaske aie .... |+0.62 |+0.50 |+0.52 
No. 4 sisters Moe nee Snir Aa Oe Bere 2 4 2 
fa t 16 Sirens Seti Tie we tas 138 161 175 194 
4 M 12.46 alysis ogee AOD ess Saas PiRO2 9.89 8.81 8o7= 
ge AM |+0.55 ae ee es ee Shee .... |—0.10 |—0.24 |—0.79 |—o.7+ 
L No. 2 teres Satire oar soroit ae 2 4 I I 
{ t 14 30 59 ete git Pa I4I 160 182 205 228 
q M Lie OOn | el2, 7M) 136s3 aims aot Aer Die Oulatonss 527 9.39 | 10.16 
ace 4M |+0.12 |+0.38 |+0.53 as peta ..+. 40.42 |--0.20 |—o.2r |—0.20 |--0. 10 
4 
L No. 2 2 I eat atc 35.00 2 2 3 3 2 
t 9 palette rath epoca aes Pree 148 160 184 206 225 
Le M raha eee ar ats aay meni See TO) 720 lOn27 9.60 9.76 9-75 
72 4M |—o.11 sane tes ens se .... |+0.04 |+0.09 |+0.12 |+0.16 |—0.38 
L No. I ee Rhone ears Sater senna I I 2 2 2 
( ‘i 10 36 46 75 99 117 ee Files 185 221 
Piz fli 2tOuec2-2oa\et3049) | eis. OS Tin2s eas Tat 9.15 9.60 
4976 4 4M |—o0.44 |—0.48 |—0.62 |+0.01 |+0.01 | —0.88 eet Hoar Only —0.37 
L No. 3 2 I 3 2 2 Beats Sone I I 
t ett 30 64 80 ss oo ars angate aecsrs 192 
M See e229 03 3a reno Beas sae ee tone 9.27 
5234 4M .... [—-0.28 |—o.10 |+0.13 Races Noreve eM eta O08 
| No. Parks 2 I 2 S608 Sp Bens 3 dior I 
( t 197 
M 9.00 
5492 1 4M —0.42 
L No, I 
t 48 
M 13.34 
5759 4M +0.31 
No. 2 
(et 47 
| M 13.60 
6008 1 4M +0.67 
4 No. I 
t 
M 
6266 4M 
No. 
t 
Dee 
6524 ‘ 4M 
[ No. 
t 38 
M 12.5+ 
6782 1 4M —0.12 
L No. I 
(oe, es Bees Bee 
L 


No. 12 7 6 
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TABLE 23.—267 V ANDROMEDA’. OBSERVED MAXIMA AND MINIMA. 
Elements of maximum. 1897 July 26 (J. D. 2414132)+259! (E-1). M-m=1114, 
MAXIMA. MINIMA. 

so Date. Mag. aI Date. Mag. 
§ Corr.| Wt. |} & Corr.| Wt. 
3 Calendar ipa alerts P x Calendar. |J.D.| H. 1, 
I | 1897 July 26 | 4132] 9.7 |10.0 oO} 10 1 | 1897 Apr. 10 | 4025 TEL |ichee 44 ae 
2 | 1898 Apr. 15 | 4395} 8 70] 8.99|+ 4] 12 2 DSC Sa WA ZO7 aes ate || ee EUG |e 35 | are 
3 Dec. 20 | 4644] 9.10] 9.39|— 6] 20 3 | 1898 Sept. I | 4534113.90|14.19|— 5] 10 
4 | 1899 Sept.20 | 4918] 9.40] 9.69|+ 9] 17 4 | 1899 May 10 |4785| .... wae SR) ee 
Sa elOOOMMayar7alis157)|ES59 820.20 a) Lhe s 5 | 1900 Feb. 5 | 5056 |13.40|13.69|]— 1 I 
GO Tet9Ot HED 65422) 9-3 19.6 |} 5) F 6 Oct. 24 |5317 |13.67|13.96/+ I] 5 

lene OC 225 55680) 0- On nO. saa Ole at 7 AV ELOOT ple 4's | (55.0) | ener | RCo eee ae 
LOM PLOOSy Deca |Oa50) mere ary etic LG I 8 | 1902 Mar. 9 |5818|13.6 |13.9 |—16] 2 
II | 1904 Sept. 9 | 6733 |10.10|10.39|+11 6 9 IDexe, ZU MN teorekey peibare) Wyse oh = Fil oy 
12 | 1905 May 5 |6971| 9.06] 9.35|—10] 4 |} 12 | 1905 Jan. II | 6857 |13.32|13.61]—13] 4 

DAYS 
9 (6) 100 200 300 
a 


10 


= 


Ww 
(2) 
2 
F 
z 
© 
3 
124 
. JSSSSEEEUSEENS 
| — REA 
Sere eereeeeees cee 
HSE 
EEE Eee EEE 
Scere GeseeeeesreGeeeEGearacecee 
(ep elabeleledealola ete CI 


wun. 
Marat a 


Fic. 9.—MEAN LicGHT-CURVE OF V ANDROMEDA. 
See Table 22, page 42. 
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787 W ANDROMED&. 


R. A. 2 11™ 148.1; Dec. +43° 50’ 26” (1900). 


This is another of Anderson’s discoveries, announced in the Nachrichten under 
date January 8, 1898. Observations began at once with the star on the descending 
branch of the light-curve. The first minimum was below the limit of the 6-inch, 
but the following maximum was well covered and the second minimum was ob- 
served with the 12- and 4o-inch telescopes, then followed occasional observa- 
tions, frequent enough to fix the number of the epoch, till the minimum and 
maximum of 1904 and 1905, for which more numerous observations were made. 
Comparing with the earlier dates the period 396 days was found and the mean 
light-curve deduced, using comparisons up to February 25, 1905. The subsequent 
maximum, 1905 May 31, indicates a slightly longer period, perhaps 397 days. 

The characteristic features of the light-curve are: first, a large range, from 
about 7th to fainter than 13th magnitude; second, a steady variation, unbroken 
by secondary curves, therefore the normal points from Table 31 lie close to the 
mean light-curve. 

The comparison star c has been suspected of variability by Hagen (A. N. 164, 
79),and confirmatory observations are given by Williams (A.N. 164, 371). Pro- 
visional magnitudes were published by the writer in A. J. 24, 25. To give an 
idea of the possible variation, these are summarized below, Williams’ observations 
being reduced to magnitudes by assuming his star a (my 6) to be 9.53, and his 
star 6 (my. j) to be 9.57. 


Hagen. Williams. Parkhurst. 

Date. Mag. Date. Mag. Date. Mag. 
1900 Nov, 12 9.9 1900 Dec. 13 9-55 1899 Feb. 6 9.5 
1901 Feb. 6 9.2 21 9.70 Oct. 18 9.5 

10 9.2 1901 Jan. 14 9.60 23 9.4 

Oct. 15 9.2 Feb. 13 9.38 28 a3 
Nov. 21 9.2 15 9.42 Nov. 4 9.2 

1902 Oct. 8 8.9 1902 Jan. 31 9.68 1900 Feb. 16 9.6 
1903 Sept. 22 8.8 Dec. 29 9.62 1902 Feb. 4 9.27 
24 8.8 aE 9.70 Mar. 4 9.14 

Oct. 20 8.8 27 9.20 
Nov. 18 8.9 Oct. 29 Gara 

1903 Nov. 17 9.24 

18 9.31 

19 9.26 

Dec. 6 9.23 

21 9.40 

Nov. 11 9.15 

1904 Oct. 30 9.19 
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With one exception, the range in either series does not exceed 0.4 magni- 
tude, a rather slender basis to prove variability, thus throwing the burden of 
proof on the first observation in Hagen’s series. But this is not confirmed by 
the nearly simultaneous observations by Williams, so that the matter is left in 
doubt. An idea of the color of the stars can be obtained from the following 
summary of visual and photographic results. The visual magnitudes are photo- 
metric, the photographic are from a Seed 27 plate and a Cramer isochromatic 
plate. 


Star. Vis. Seed. Iso. | 
a 9.15 g.12 9.13 
0 8.93 8.95 8.95 
b 9.53 9.53 9.53 
g II.05 DIOS 11.05 
j 10.12 9.58 9.70 
c 9.28 9.80 9.66 


The stars a, 0,b,and g, with their visual magnitudes, were used as standards 
from which to obtain the photographic magnitudes of f and c. It will be noticed 
that the star c is shown to be yellow as its photographic magnitude is 0.4 to 0.5 
fainter than the visual, while the star f is blue, photographing 0.4 or 0.5 brighter 
than the visual magnitude. This isconfirmed by the visual observations of Hagen 
and the writer, compared with the photographic results of Williams. 


TABLE 24.—W ANDROMEDAY, STANDARD MAGNITUDE STARS. 


1900. Magnitude. Residuals. 
Stars | D. No. ae Catalogue. Measured. | From Cats. |,_.3 
126, Take Dec. ve 
HGOiP)DMA Heel aPo WH OP) 
= hm s ed, 
D +42 480 2IOOASH AZ e TR On G Wiel 7 OF eCnia les lesan ect fe) te 
E +42 506 | 2 16 31 | +43 03.6 | GW—| 7.44 | 7.92 | 7.44 |_7-85 Ona 7 a3 
Y +43 474 215 14 | +44 08.5 | GW 6.96 | 7.20 | 6.85 | 7.26 | —11 | +6 +9 
EBT cac dle 6 oc. -dce ollie oatbre 60's. soos] /ceel | ain gs || Gage ll Gots || Se 2 | sat +6 
TABLE 25.—COMPARISON STARS IN B. D. CATALOGUE. 
15% 1B) 1855. 18%, JOP 1855. 
S26, | —————— SS | Star. Ss 
No. Mag. Ie Jak Dec. No. Mag. ReeAS Dec. 
° h ™m Ss @ Ys Y hm 8 4 “4 
@ | +43 45718-9112 7 18 | +43 45.6 | 43 474\ 0.5:) 2) 922443. 556.0 
O Nsrag A || Oo@ | 2 F Sw |) sree byte P | +43 478 | 820.) 2° 12953) P43 $36.6 
b sevig. MSs |) Cosy4| ay te) Bre | Cenk whens q Srvkegy VRC Mebnes Ne) ail sera |b Seaniee Liga re 
|| se2%) dP @eG | Be By ols). “Bifo 
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Scale, 1mm = 13”.7. 
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Ree Ac e2he Timer asa. 


ANDROMED. 
Dec. + 43° 50’ 26”, 1900 


PLATE 4. 


—jm 


1902 January 12 


—+ 10’ 


TABLE 
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26.—COMPARISON STARS FOR W ANDROMED& (IN ORDER OF RIGHT ASCENSION). 


Coordinates from Variable. 


MAWrr~R ort ee a PPC Re erarzs io asa 


R, A. Dec. 

u” Ss u” 
—721 — 66.6 + 468 
—421 — 38.9 — 131 
a aer = "35-8 ares EN 
— 366 93358 +1007 
— 34! Se sie h les) — 238 
Soe Sens + 139 
— 316 = 2S)nB 235 
73 — 16.0 — 229 
—1i7 — Ors = 44 
—116 = 10.7 — 26 
== Fit == Onle —- 31 
03 —- 5.8 + 22 
— 60 — 5-5 — 8 
— 5I = 4.7 + 206 
=)31 = 259) ape 1483 
— 9 = Ole — 429 
159 an we) = oa 
+130 + 12.0 + 9 
+183 + 16.9 — 188 
+402 sue yes SAS 
eae +240 +1140 
+269 — 70 

+ 346 + 320 


TABLE 27.—787 W ANDROMED&. 


Light 
Scale, 
Steps. 


iS) 
mI 
* © CMC 


iS) 
° 
AMmnWNHNN CO: f 


Magnitude, 
Measured. From Curve. 
ok P. H. Re 
9.15 9.56 eae Rovere 
cata Me Cai Og ie II.09 II.50 
EOC se 10.61 11.02 
8.93 9.34 Actele 
ones] As ty by Pena ae ae Oe 
Be! (4c, Sey ol Reese Pe aaeay 
13.61 14.02 ERD io 
f2. 057 125236.) cae 
FAR 14.6 Sor Sees 
Age cami Gites 13.58 13.99 
9.53 9.94 Seeetc Reyne 
14.55 14.96 
12.42 12.83 
13.34 13-75 
9.28 9.69 
II.05 11.46 
10.12 10.53 
6.85 720) 
7.89 8.30 
7.67 8.08 


PHOTOMETER MEASURES OF COMPARISON STARS. 


1903 December 6. 6-INCH. Good; moon rising at end. 
: Mean Scale Readings. Magnitude. 
abe eet Star. Scale Readings. .|—————_————-|_ C. 

ME: i Mean of 3.|Mean of 6. H. P. 

hm 2 

23 23 30 D Tighe) AU Rh erat 14.00 14.07 0.81 apegf® 8.11 

31 E Ie 3012, OnI2.2 2) ay) V2 0.52 7.41 Teese? 

rax 14. OF 13).2-13)7) 13.63 13.83 0.76 7.65 8.06 
qd VACA L360 84.2 Ot yy Sl Sess 0.82 Fide Sak? 
p PS. 20 T5esetges WO ASS. lpercipsoueks 1.00 7.89 8.30 
c 25.1 2620125,.9) 25.67 26.94 234 Q.23 9.64 
b Popes Dap akes gpa Dap ska) 28.39 2.50 9.39 9.80 
a 24-2 25.92 2508 25.23 25.58 2.20 9.09 9.50 
o 25.0 25.8 25.6 25.47 25.25 2.16 9.05 9.46 
te) DER Ana 505 DERG Zine |e reel A es ak ol ate c 
a 26.2, 2651 25.5 PIG pall OES tes tell eat Ti Minato ik solo ae 
b 29.0 28.8 29.8 BOVZOO | Peres ll eames ca Ieee: Aa eee 
Cc De OZone LO 23,5209 Jess ceksy WG erccraicek (een sers 
Yar 14.0 14.4 13.7 TACOS ORT ote ete oe cae eee op ee ee 
E 12-2512.4 11-9 IAED fie EAM Dire ORE ee Be ed erro Seal | santero all Nas cee 

23 52 26 D P4e ser4e ie 14.0 TAGE 32) -|n Worth le: |S oo a Alpen cree ell eee exec 
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TABLE 27.—787 W ANDROMED&. PHOTOMETER MEASURES OF COMPARISON STARS.—Continuea. 


1903 December 21. 6-INCH. Good. 
Serena en Mean Scale Readings. Magnitude. 
Time. | Dist. | Star- Scale Readings. C. 
Mean of 3./Mean of 6. H. Re 
hm e 
oO 38 15 D TWOP} SUPRA TT ats) 12212 12.53 0.57 7.65 8.06 
E 9.8 10.4 10.0 10.07 10.57 0.35 Het Bh 7.84 
q 27 Eton lel 340 1 12.89 0.62 7.70 Sar 
p 15.3 14.8 14.4 14.83 14.73 0.90 7-98 8.39 
Yar Htskeh Dk SHE Sy FO tei7/ De Gils 0.61 7.69 8.10 
f BPReh 22, uf Se Vill eta. Wie aa: aera 2.99 10.07 10.48 
c Pape AO) PLO. 9) 26.90 26.84 2age 9.40 9.81 
v AY sO74251 A2Q.0 Ale 7 Omn|americiar. 4.00 11.08 Il.49 
b BSA Phos) Pj) 27.97 27.85 2.44 9.52 9-93 
13 a 24.3 24.8 24.9 24.67 24.80 Po, iP) 9.20 9.61 
0 2a2e2 sa eaeO 23.60 22002 1.91 8.99 9.40 
to) Pablo) OPI Ae BPX o) 22223 aA Peart panes 1 eerie On ers ere 
a 24.9 24.9 25.0 PINRO MWe at sacetie cue ll ae ied eect COL Hh cosa.che 
b 27827 BOR2SnO LOM) eo atl DOGO amet icor eee! le Moo oar 
G 26 she 2 7s le 20 ni ZOD NWR Resmi arekeicrs eae lh cwateneysam) Ita peateners 
Yar TA Oels 105 £243 EA OS, "Ile seyuhsreet |e Seen. th) meyers ae a lek cee cote 
p ny A) Ain aS PA IOZ A NW ccesvere tow ua Pete ete |W Meetce sme bc smear evs 
q HAS) US: 1S iC Can Penne tena il|| oconc il) eyeone 
E Lad 1O.7a tte o EER OT™ Wb Meee seh! ll oe cores t cae «lle Seen Me oer 
I 18 10 D EOF ais Gy GiB TZU aevavae te Waco a teameen ul meceteres 
1904 October 30. Quiet, dull. 
22 48 25 o Aipiit Gys\-() Pips e 27.60 27.99 2.56 8.91 Qn32 
a 30.7 30.2 30.0 30.30 30.14 273 9.08 9.49 
b BA) BOLO) Besce 32.63 32.70 3.02 a7 9.78 
c BWiEIe Fil sof Bu Maas 31.30 B1s84 2.84 9.19 9.60 
Y 1O.6 10.1 10.2 10.37 10.75 0. 36 6.71 Ghana G2 
p 18.7 19.5 19.6 19.27 18.92 1.47, Toe 8.23 
q LORS lz 7 iid 17.10 16.40 04 7.49 7.90 
1B Oe itzfott, itgfat 17507 16.30 Wee TAT 7.88 
35 D 19.I 19.6 19.9 19.53 19.03 1.48 7.83 8.24 
D 18.2 18.4 19.0 T3553 eal Perr Ant ment Me Bets 5 
E T5eren5 a7 lS 7o LOCH Me cere NK cca il meme mance imam Foner ees 
q 15.0) 1622) 15..9 TS 7Ou Me secre meter) aiachs orceem hy Se ecah ee 
p 18.1 18.5 19.1 TSiS5 7) Fay eercctt ee (aecrat@e| asec Fe |/qeaen cee 
Y Lt Omit Bet Tel TEES ete, Piers tay eI aaoreteder Ne aoe 
c aloe Shen wh, Zheytss Hie 7 fee il echoes He Metracte hi le Ser cree) © Wyills ailors orans 
b BB 2 OES ze 7, BOT im oll Oke asics lesser, 2 0] Rae ee me | Cee ae 
a BOROE20 27 esOne BO OFAN eee a I Ae aula ae] he iene eee a Pees ie 
2am 33 0 PIOVMO) Ziyfiney Piers) Doe See Wem steyc bach © sity Macacoha a lh ahem ne 
1903 November 17. 12-INCH Good 
22820 28 o teie th BHT 2% MG of 17.80 17.94 1.44 8.88 9.29 
a 19.0 19.4 18.7 19.03 19.08 1.60 9.04 9.45 
b 23n2e24 0824 at 23597) 23.65 2.08 9.52 9.93 
c Daye hea Ome? LE Day oat 20.97 1.80 9.24 9.66 
g 38.1 38.6 38.0 38.23 38.23 Bei II.O1 TE a2 
j Dated) Pe) slo! 28.17 28.54 2.51 9.95 10. 36 
Pp 10.0 10.3 10.4 10.23 10.40 0.48 7.92 8.33 
Jat I5.0 14.8 14.3 14.70 15.40 Tn rO 8.54 8.95 
dar Me Gf Wc if DGS) TOTO NP Pearcy | hauwere uel | Mien eee eos | terme ae 
pat EO nan Ol Spy ok DO 7a NY ails tte ash eae oan eo ene ieee ne ae 
p LOEZell ele LO): TORS 7: | iterates) ie ukaeonse le wesreeceen 
i 28.2 29.0 29.5 BROOM Ny Viecks st |e lm mte Me Rete 
4 Bo. o250.0 3729 Cee core. Ne eer Mercia a oc 
G 20.0 20.4 20.7 ZOOS Tl betinetee Mie naetenruer on | meres te 
b 222s Zane 2S F330 | Putrvepenis ole ete ee | meron tA 
a 1S. O U1. 10.7, a holee & hal Geercroe aa he ceca, OM |e eaters 
Ones 23 0 My fisteh ROBIE MG oo) TS:O7,P Aes et ae eer ea | Mae 
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TABLE 27.—787 W ANDROMED. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


1903 November 18. 12-INCH. Good. 
; Mean Scale Readings. Magnitude. 
pees — Star. Scale Readings. ee = c& 
: : Mean of 3.|Meanof 6. H. 1 ee 

hm : 

22 40 371 o 19.9 20.9 20.0 2027) 19.52 1.65 8.96 9.37 
a PO AG DONS, DIG! 2257 21.14 1.83 9.14 9.55 
b 26.5) 27.2) 26.9 26.87 25 75 2326 ONS G7, 9.98 
c 22a One aad 23.30 22.74 2.00 9.31 9n72 
g 39-7 40.7 40.0 40.13 39.87 3-75 11.06 11.47 
f BisO) Bint BOG B2u28 31.95 2.85 10.16 10.57 
p Xd Om 2s TiS 11.43 II.10 0.56 7.87 8.28 
q 9:7 9-3 9.2 9-40 9.24 0.37 7.68 8.09 
qa TORO. 16. s TOO juan lei Tew 8.52 8.93 
p 10.7, 11-0 1046 LO 77M 8 5 -Rabes pe Men See tee PUM le cuseceees 
i Ri Ons 2 Omaiie7 Chay Me | Reem Mile ose ce ad oe Shyu cone 
g 39.2 40.0:.39.6 ZO COMMUN esta. || ecince eh Mer eine eeerense ete 
c 21eS0 2270) 22. 20S ty a eee oe ol Reet me dl Ne rhs crite 5h) oars eiemne 
b ZASQ ARON 2Ao BAR OR foe torch | N ~Svorceea ee hme ener aceen mete epets 
a 19.6 20.0 19.5 EORTORS een leo eee io ae renee ae | mn eee 

2373 33 0 LOASeLO Le LOnO TSE77> as swde Ul? eas ee en ete: 

1903 November 19. Very good. 

22 24 39 ) 18.4 18.6 18.4 18.47 18.37 1.50 8.90 9.31 
a Py Cotoy. PR GO). PPG 21.50 2EI7 To3 On23 9.64 
b 22.9 24.0 23.5 2B eAT 2B ING) 2.06 9.46 9.87 
c Sot) P26) PP 21.93 21.45 1.86 9.26 9.67 
gZg 37-9 39.0 38.7 38.53 38.78 3.64 11.04 11.45 
if SVIoO) Bene Bho Buen 31.50 2.80 10.20 10.61 
p 9.8 9.8 10.0 9.87 10.04 0.45 7.85 8.26 
dat 14.0 15.0 15.0 14.67 14.74 1.02 8.42 8.83 
Jat 15. OletAr shor. TASSO! ay hewn s ane ics aay eee een sare || eee ee 
Pp 9.3 10.3 11.0 KC A0 I eer So! Mc We clocrcis ih ciomvar 
j 22 ONSTONs ea RE Saw eee ee On GMM oe || MRaac Gar Ny Monaro 
g BI) Bein 7/ On? BO2035 “ir Cece Ih ese a als Geer en|y men 
Cc 20.2) 2519" 201.5, P38 RLS yee Metre f MErRewriem i  ciscs cobe ib MeGEsichA 
b Pale) Pee) ENE Pe Wer Up fell | ana eres lle Micechrnte = list Laleicnons . ult) coor eche 
a TORS 12 te On 2 yak PAO oh pie MOTO ae) ieee Pile Anca bal! Ames 

22 44 36 to) [8.2 1855 15k TOV Taal wastes [iy cael eecioctepeile detec. 

1902 November 7. 40-INCH Fair, uniform. 
ii 12: bales elanO 12.80 13.60 0. 86 10.12 10.53 
gZg igy, CI PY Se 22.80 Deas 2.00 T1226: 11.67 
Caz 18.2 19.8 18.8 18.93 18.97 57 10.83 Tin24 
baa BV e220 eae laS 21.47 21.84 I.QI ei G1 09f 11.58 
Ze 40.7 41.8 41.3 41.27 41.97 3-99 13.25 13.66 
u 34-8 35-7 34-3 34-93 33.92 3.06 12.32 12.73 
w 39.1 38.9 38.9 38.97 39-15 3.68 12.94 13.35 
J: 44.0 45.6 44.0 44.53 44.77 4.30 13.56 13.97 
» S32) 54y 1s 5460 EOS allie toute Oe 5.14 14.40 14.81 
v 33-8 33-2 32-9 33-30 3.00 12.26 T2867 
ly 44.2 45.0 45.8 Agee sy Fan so6 Bod eA mcteIc.od Ah aoeab 
w 38.5 39-5 40.0 CO ell re R mea: ib ciuesacs 1b), Bote 
uU BQ 325 B87, BDV OO Al bays. Uindse® Je bain pare Mere ent Iter e ee 
Zz 42.9 42.5 42.6 OE yee ee i MRA ll atriccch atta rocees 
baal 22.8 21.8 22.0 BON QOKe ‘lh Genetics 1} —Werdesey awa aeaceieteren | [Seber 
Caz T8034) 1072) 1915 TO ROO || tuetey viceyethe dhl writen aes Onl Meet aeeevet dh wipe hocka 
g PRO) OAs) OB: PoP oocina eae coco. Wl cikSocn Wh aaceer 
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RESEARCHES IN STELLAR PHOTOMETRY. 
TABLE 27.—787 W ANDROMEDA!. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 
| 1902 December 26. 40-INCH. Clear; somewhat unsteady. 
: Mean Scale Readings. Magnitude. 
“Siderea co Star. Scale Readings. ay See ee ee, 
INE: ; Mean of 3./Mean of 6. Et: Pe 
hm 2 
5 50 f PSO L560 17.0 15.95 T6435 T23 10.21 10.62 
g DAT Ou2 AE 20nd PS yl 25.10 POR 505 (5) 10) 11.60 
Caz 20), Ona koAe 2K nO 21.00 22.35 1.96 10.94 Ue 2S 
ba: 22 Ase 3 OR 2250 22808 26027 2.05 11.03 II.44 
v 20.9 20.9 21.6 pi toe iy. eaetoe e 1.84 10.82 83 
w AQRAaAL OAT AA ATeO7 \ ||P wisi 3.97 12.95 13.36 
Af 46.7 47-3 47.9 ATi SOM | arenes ore 4-54 13.52 13.93 
u Gui t, Skuteh Bone 28235) Gas 57, 12.55 12.96 
z 46.2 46.0 45.9 AGO Ba eerie 4.44 13.42 13.83 
baz BAY Clevik, PHN st PR God © ogsorr SSCS | PBaaetcsoe Nd) Ao o 
Caz INL PPI Ah Paves: 237 O4 NW) Meese ie Le etre llemreeeucne 
g 24.2 24.8 25.8 ZA SOB MINS seer ctets. MME mererceee tn cers atois Asis uaiotegecs 
16:0717-8 16.2 (oe ye Ata teat Cems Al bo 
1905 January 31. Good 
5 30 j 10.7 10.9 I1.0 10.87 11.20 0.57 Rit 10.72 
g 19.1 20.6.19.7 19.80 20.06 72 11.46 EE S87, 
Gaz yop Olas pals 6.63 6.95 0.16 9.90 10.31 
bax Oa, 9 2OLO Oe L7; 10.42 0.49 10.23 10.64 
v BOS usOsd a 3On2 20.13 30.23 2G 1241 12.82 
a 53-5 53-9 53-4 53-60 52.16 §.00 14.74 15.15 
w 35-3 36.2 36.4 35-97 35-58 3.25 12.99 13.40 
y 41.5 43-5: 42.3 42.43 42.20 4.02 13.76 EAaX7 
u 29.9 29.8 29.6 29.77 30.17 2.67 12.41 12.52 
Zz 38.0 38.2 38.5 38.23 38.75 3.63 13:37 13.78 
| z 39.8 39.0 39.0 Boer, | aawee CF, it Ge eee | ey ee 
uU 30.0 30.6 31.1 BOS alent St ket ce crete, Nl|me as eueuren then peta 
y ADM AG 7 AZ o1 SATO 7 any Meyers we | Geeta: OAM eaerccos em wercrarr 
w Boe Gioss eto! Z5-2Ouwieee ree | eae iy ore ada, bee 
PN 4905 5147) 51.0 SOn 72 e ceee me Vem ee Le ai cr eee ote 
v 2On7 31201303 20) 33h | Ware oe eek |) | shecsuctahe [entrees 
bar Hing Oot! 22354) SE Aree dire ue ge lll] yee nn fearsome) | tee ee 
Car Geile 9k dete PRICY feta Cees Rome a Sache Cha RE Lea 
g 20.0 21.0 20.0 20. F3N LE econ Malem cn. Cl) cenit ee ee eee 
j 120 Pye .ir< 3 LUG IR Sg bares tere gl (Gm ernest ore Sipe ees a 
5 50 39 fax Gpeken Uide st Lipiake: TTLOOM NN crcaaee Clee: otter lh mfere one ginal meee Rr 
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TABLE 28.—787 W ANDROMEDAt. CONSTANTS FOR REDUCTION AND COMPARISON WITH CATALOGUE 


TFiG 10:—MAGNITUDE-CURVE FOR W ANDROMED&. 


MAGNITUDES. 
6-INCH. 
1903 December 6. 1903 December 21. 1904 October 30. 
Star. Obs. Mag. | 4 Mag. | Obs. Mag. | 4 Mag. q Obs. Mag.| 4 Mag. 
[See Fen aE ey Sao a 
Rit Ge P| Pe | H, | PSR Pe: pee lero P: 
ID re O.81|) 7.70) 8 1x + .09|~ .03, 0.57| 7.65} 8.06 4) = 108 1.48) 7.83) 8.24/+.22/+.10 
1B On5 27 e Ah) 7562-02 TO) 10.45) Fant 7.84|— .01/— .08 1.12} 7.47| 7.88/+ .03)/— .04 
far eee 0.01) 6.90) 7.31 Bias ee a 6.94] 7.35|/— .02}+.15| 0.36) 6.71] 7.12;—.25|/— .08 
Rk qead S | 
Means 0.45) 7.34 eo 0:26) 72341) 7-95 A602) 40 0.99] 7.34).7.75|4.17/4.07 
iMieee.. = 0 (ORCC) sie tom ail. aa: .| 7.081 7.49} Fee EE RE ONS GROG TAG. coon coeke 
12-INCH. | 40-INCH. 
CS es 
Star ore Star Mag. 
“-Anci.| Noy. 17.| Nov. 18.| Nov. 19 12-inch.) Nov. 7 DECe26 | janiesy 
OMe coer sisiees 8.98 1.44 1.65 1.50 (Die Bi Sipeehow 9.53 0.19 0.33 =0.35 
fs Ta ee 9.12 1.60 Teo3 Teo Ch 9.28 —06.15 0.24 —0o.68 
Phas con uhane 7.90 0.48 0.56 0.45 Tse 1Omi2 0.86 L223 0.57 
Ce fenouni Qle och FiO 0.26 0.37 0.18 Bor Il.05 2.00 2.21 1 72) 
Mean C are 0.95 1.10 1220 Mea fin@e sl tion 0.72 | 1.00 On32 
Mean Mag.| 8.41 8.41 8.41 8.41 Mean Mag.| 10.00 10,00 10.00 10.00 
1 ae ae ee 7.46 Tot 7.42 NVR a SA | rcv 9.28 9.00 9.68 
MAGNITUDE 
14 13 12 N" 10 7 
Fe 
§0 i 1 
787 W ANDROMEDAE i 
40 - : 
(2h 
| 
30 EH 
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& EE eeaesereeci 
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RESEARCHES IN STELLAR PHOTOMETRY. 


TABLE 29.—787 W ANDROMEDA:. MEAN MAGNITUDES. 


6-INCH. 
December 6. December 21. October 30. Mean. 
Star. | 
Mag. | 4 Mag.| Mag. | 4 Mag.| Mag. | 4 Mag. |Mag.H.|Mag. P.| 4 Mag. 
D 7.70 | —0.03 7LO5 a OTs 7.83 | +0.10 HB 8.14 | £0.07 
E 7-41 | —0.03 7-43 | —O.O1 7-47 | +003 7-44 7. 85) 0202 
Y 6.90 | +0.05 6.94 | +0.09 Oneal |e On An Ores 7.26 | +0.09 
IM Gamal iseerse etal lerewepeth pel lcpsaceestetnam Lee wetersoa lee ee eae rees 7.34 | 7.75 | £0.06 
a 9.09 | —0.03 9.20 | +0.08 On0S8 ||| O7 02: Qnr2 9.53 | +£0.05 
b M62) || Oso Wash |) sO) |) Oey || Oso || Save) || Oaeve |) Seo.ce 
c 9.23 | —0.04 9-40) 0213 9.19 | —0.08 9.27 9.68 | +0.08 
to) 9705) ||-- 02.07 8.99 | +0.01 30) |) — 0.07 8.98 9.39 | +£0.05 
p 7.89 | —0O.01 7.98 | +0.08 TROD i O1OS 7.90 8.31 | +0.06 
qd Tat OLOs, Fie On| a1. OnO7, oA) | sis 7.63 8.04 | +0.10 
NT @ARIE TH ee rae nemer ste cura areolar excite lava ered || Mererextone rs 8.72 9.13 | +0.07 
12-INCH. 
November 17. November 18. November 19. Mean 
Ce egotl ES 2 Re a ia lea | eee | Oe al eS 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H.|Mag. P.| 4 Mag 
0 8.90 | +0.03 8.96 | +0.05 8.92 | —0.O1 8.93 0.34) | +0203 
a 9.06 | —o.10 9.14 0.00 9525 |*=- 0-10 9.15 9.56 | +£0.07 
p 7.94 | +0.05 7.87, | —0.02 7.87, | —O.02 7.89 SBOul Es O1O2 
q Wag |_--O.05 7.68 | +0.01 7.60: | —0.07 7 OF 8.08 | 40.04 
VTS ATA Ie rare var ote lo clzegssece el] larccitel oasis |ferone = clears oeemteeccedoms 8.41 8.82 | 40.04 
b 9-54 | +O.O1 9.57 | +0.04 9.48 | —0.05 9-53 9.94 | +£0.03 
c 9.26 | —0.02 Onsite On03 9.28 0.00 9.28 9.69 | +0.02 
f G27 tO. 15) Ont 9) 120, O47) eLOo22) i -OntO) |e lO, k2))|etOr 530): O, LO 
Zz O38) O.629) ei. O6N| =O 50%) | lis OOm e OVO Ts alate O5aiielt4Om)-O1Ox 
SIVA ekir se t oe. ae ascl|\ su eeuistneatr| shee reicaos’s lle sone lone o vol| actebow eae eae 10.00 | 10.41 | +0.04 
40-INCH. 
November 7 December 26. January 31. Mean 
Star. 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H.'Mag. P.; 4 Mag. 
Divas 
b 9.47 | 140.09 asia |) leer: OFS ao OO 9 38 9.79 | £0.06 
Cc Omksa |e OLOn Ore Ore ORO Re Onie g.12 9.53 | +£0.08 
i 10.14 | —0.07 | 10.23 | +0.02 | 10.25 | +0.04 || 10.21 | 10.62 | =-0:04 
g Milf Phe || —KOOPE NN Giga G I ——oysColay | amesndol |) Se(ojniKoy yy mes eiay |) eegan ll SEO wy 
MGB 10 |eestaetornete, lKetarmuvnsdecialltapouer's, «teh |lanereue seman Pee tene s 10.00 | 10.41 | +0.06 
uU 129345| — 0.089) C257 1 er On rs ale h2) 35 oO. O7m nel 242 elo OO Onle) 
w 12,90" |= 1 O7O1 nl 212.074 G.O2) a2. 92) < OnO2 ml aie O hmm On sOnO2 
y iy ikoy ih —aCOmtay) Il aceierwe Nl ony || ae GKo) | +0.09 | 13.61 | 14.02 |} +0.06 
Zz ein egy | One le airtel I ote) doy Wi anges AO Bistacys I wisiayS) |p =aOloy/ 
Y DA AZ| OS : 14.68 | +0.13 | 14.55 | 14.96 | (0.13) 
i Co hoo Pee Eine (OL enrees neta retcralhest in chrncaallins Gurore oral ocean tent metnaco we +0.06 
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CHAPTER IV.—W ANDROMEDA. 


TABLE 30.—787 W ANDROMEDA. VISUAL OBSERVATIONS OF THE VARIABLE. 


Julian 
Day, 


and Day.|C.S.T.) q yy? ’p. 


| Aperture. 


DADAD A NANNNDNDADADADDAADADAAAAAAAAAHDA 


_ _ 
NANDNDNANDAAAAA 


RH 
OONn 


40 


Comparisons. 


Means. 


Reduction, Steps. 


Steps. 


b4—-5v, ¢4-52, vf, v3-4d,a5b. .| 29.9, 30.2, 29.3, 29.3] 29-7 
CA=50 720, VLG, 0 Very TCAalesou2027.3,020.S0 | eeout 
d3-4v, f6v, V3-49 ........ DE. hey ey, Hees) 23.1 
OU U0) 29 sae en eee 2 She DIS iSyy ED 2307 
(O—SU 02000 20 ee eee SI Bs AS, BED PRG 
CW UPL jue moce undo b 2ORS i 2On2 21 59 20.9 
Gratin Ok AOE benesae ou & 13 =3\e20n2,0 20019 19.8 
CHES WOR, OU) 5 os Ae oc Oe LOM 2 ey ONO mL Ong 16.6 
RIS 2 UII Vied Pars eared tes ae eee 14.4 
UlselOLE Gai bhesv EM ory ak eo Sa kee eae, cae eee ice eance SOE <16 
BNE Tae {/) avon Nl Ge Gaal onagoeasancen on ne <16 
PETIO Ce SECT MLN bedi) Vere tall en ee teeta <15 
UAMOCLSCCT MEMIEN OMe orotic ae ees oe vie ee eae. <20 
DENOM SCM MiGs > <i pene Nee peace 8 nes See nee ee <14 
UMOUCGCEI PliMatty. 5. ret neeee Slee s amo nee ree. <16 
We, Wess sap eatas a8 5.08 172 SORA ner 16.8 
VIG, V2—3Nh, WED ...55+.-. Se 2rez Loa are Oe Sere) LORS 
vig, vim, vn, d4—5v..... all Peers, Prone), Crepe Arc ACS) 
Oia 2 AI AG ee ee Si isthe AA). LD goal) Szlaz! 
div, V4-5M, V4-59 ....... 2A 8, (2A wAs 2A oT 24.6 
DAU NCAY) SUS —=TOO Me ee Ron R76 Bee BI-9 
CIUN U0, UA—-5 fi een ener A] BCH Sindh; Beste 1 33.9 
ClU M0O-TUat Site an Al xietin eeeOn Sulse) J 
PLC RA O— Ul nae Meat ente were tae B'S eR 7 Sane ee etree 36.5 
USC US RTOs ate ety ony: Al. Sift H@ateh, 2A) eal A@ieU 
44.7, 46.8, 50.0 } 
VIOC, v9a, V8O +, V2p, quv.{ AB ss Agee oe ‘ 47-5 
USD ETOU 20 aria ieee tter 49.5, 46.2; 50n5 sola oe5 
ROTO VOD cheney varies Se ese Sepea es 2.1 
TSU, U2 Dace case ros eager AT Data OP Sines eisencts 47.8 
PAD D2 A aU OO manera eee AS 2a 5OnOAS, On, 48.7 
TAS SU sy elas Dynd OOM a satis ATT AOL OW ASL OMe 47-9 
VOORUZ=BP wou merce ae eee 104820; 8402 0,0 440 2am 47.0 
ULDeUS—AO eel eparr eater Peer AGES: 45 55 ec 46 5 
D2 Dri: 2O eae ore AAs eA Ae Oma eee 44.2 
OSU O20 20 Caner ee CyWPeh Baloch, Boe 
\ 36.8 
WALI Qrspes cin SS 48 5 NE BIT GORAa Cage 
CI=20 M00 ane eo es RcPacwe Mig voltcd oe 3503 
DAD UJ RUS POO eae ence ee 30948 292 OSL 30.3 
DI ACU2— 30 emerge ran ee 2015382843 agen 28.8 
HE, LE Pe, Bloitenhonns oie Be Divs, ADIN no sank 
Ss Gh, WE Deaanc aot eomdd| ae, Ban, Seo S saath 
OPED GUN lero t mh OS He Beh Ble LO el COM eee 19.0 
UO SCEH elit G umes ete | 'ha eee ae eee SSG) 
h8-10v, UO-1V, V2W ...... (OMG lan Chae FPO co Tie 
UZAY, WAH, Vat! Vion o All Gey On@hy COs soace 6.1 
W230 UI 22, SOU mv enya 25, sna amo Sie B50: 
mi ey DS KO meArO oe 
U6—8V, WIV, V44, V2Z, VI 2y 4 Bite Toma a 3.6 
DPA Sees ROE ROO O NOt OS IE Sees Aag DESIRES Bim © 11.8 
DAUNEI2U teeter eee ae 13. See 13 ec eee 13.8 
JDO REY Upeaoe oadan sae 45s OseAS eStore ae 45.2 
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Seeing.| ¢. | 4 Mag. 
good o | +0.08 
moon On| On OF: 

fair FOu| i Onst 
good 22) Onto 
good 28 | +0.03 
good 35a OnOL 
fair 40 | —0.09 
good 50 | —0.04 
fair S710 Onto 
fair er 3 0% 
fair 
good 
poor 
good Bice 
fair Stag Swe 
fair 205 ean Ory) 
fair 210% | ea ORGE 
fair ZION \imOnos 
fair ese | ea ti 
good | 238 | +0.13 
poor | 254 | —0.03 
good | 259 | —0.03 
good | 264 | +0.10 
good | 271 | —o0.09 
fair 282 | —0.28 
good | 293 | —o.19 
good | 301 | —o.54 
good | 316 | +0.23 
good | 320 | +0.08 
good | 326 | +o.10 
goud | 332 | +0.09 
good | 350 | —o0.36 
good | 359 | —0.33 
good | 375 | +0.10 
good | 384 | —o.04 
good oO} +0.04 
fair 13 | —0.17 
good 22 | +0.03 
low 39.| +0.04 
low ake severe 
eon 80 | +0.14 
102 || +-O),02 
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RESEARCHES IN STELLAR PHOTOMETRY. 


TABLE 30.—787 W ANDROMEDA. VISUAL OBSERVATIONS OF THE VARIABLE.—Continued. 


Date. 
Month Hour Hees 
and Day.|C.S. T. G.M.T 
I9OI 2410000+ 
Nov. 1 7 | 5690.54 
1902 
Jan. 12 5762 
Feb. 4 : 5785 
Mar. 4 5 5813 
27 ; 5836 
Apri 2 os 5842 
Ock” <r 9 6023.63 
Nov. 7 ae 6061 
Dec. 26 6110 
1903 
Oet, 1 7 6399.54 
13 9 6401 .63 
Nov. 11 is 6430 
17 10 6436.67 
Dec. 6 7 | 6554.54 
21 7 | 6470.54 
1904 
Jan. 8 7 6488.54 
Aug. 29 8 6722.58 
Ocha 26 II 6760.71 
30 6784.63 
1905 ; 
Jan. 28 9 6874.63 
Feb. 9 8 6886.58 
25 8 6902.56 
Mar. 3 gf 6908.54 ‘ 
- 124 7 | 6929.54 
Apr. 7 8 6943.58 
June 13 15 7010. 83 
Aug. 9 15 7067.83 
28 9 7086.64 
Sept. 17 8 | 7106.58 
Och 9 7120.63 
20 8 7137-54 
Dec. 23 10 7203.70 
30 9 7210.63 


| Aperture. 


Comparisons. Reduction, Steps. 
CU RUA io eect 
Hinite 3—A< ul. ON 2 < wT 500, F360 e. wend 
or 2<4 ) 
puotorra phic aicise ote l ree senna calc caste cee 
UVeLY, Diente ond very, LEGs| aa ieee aera 
PHOCOMEeLET AR e155. co ras er | ee eee eae oe 
PlOtOnTElebers.ni+ a oe eaten ae oe 
PHOLOMELET een ots oo mus oil Seren ge eee ieee 
UQ—BV, D2= BWW en oes sie fae hod ase eet 
PHOLOMIELOE 3.2 «,cisy-1- aes caw pee ea eas 
PN OCOMECE ES ions veg sete vse ene 
TNO’ SCO. HITIT 20 <2 «/. eee eet nee eee Eo 
WUD UA Crete a tere a hese te ies eke SSUES MS sm terrence 
photometer;falso w3—4v.2..4)0 ee. ese seein. 
photometer, talso.21v,.VOZa| SS. 7a Siemon 
photometer, also g4v, vih..| 16.2, 16.9........ 
PROCOINEEE haga ecce te eTore a e e 
[2—3Us pVI—29 eats. ite iene « 268, oT oe cp ore 
CEE Uc sitace tates oe sees bs TCS ROTOR Ie ee ie i 
MROSCEN ITI Cer. coven vorell Meee acters aes 
RE URIS oh mn oe SO AOo So Or cenisrarn ean 
puotometer asa Geo s.24 hello maser ciara eee 
UNOE SON, tt: Clit pSeaas ws |e ys ae ee fon cee 
Ug, UA—5Uu, V2—3h, haw.. 2.) 2082, 14.2, 18.4 
G6U 02 C20 ine ade ae Pia. DR Owe en ae ) 
w,t.yjand z-seen, a glimpsed] ..............025 J 
[AS02392 ee sa DArs Of DSE Tar ane aia 
CLUSUTD RUS fee oretnne ees ee BS ay AGA eaAe ar 
by Sock Clee See MUERTE ORE EOI OR ony, TELS e client ee 
iB -kUs CAG C2 —30r eee ae 25 eS OAD ONG Amare 
02-30, 02g, f5—-6U, C2D......| 23.3, 22.2, 23.8 
GAS UMUI Nene ce hes 2 es D5 575 PLOs Owe ames 
LEADED AAD See ert tee a's ere) at LILO IGS hk eee 
WS, Res. he Moet eee EOIO), TSS he 
al¥, UV4B, US¥Y -----s2eees ; SS es 2.0, — 5.0. 
=s §|— 2.5, —3.0,—1.0, 
24V, a3V, V5B, V5y------ ( 5-0 i 


Means. 
Steps. | Mag. 
14.8 II.92 
7. 

Spelt 

7-73 

7.4 12.77 
oe E224 
10.80 

<10 KIDS 
7.7 E2e 72 
6.3 12.88 
8.4 12.66 
16.6 ERATE 
ake 11.08 
24.2 10.80 
1 fe 11.63 
<16 iPS 
3-5 13.19 

: 12.05 
<E1O <12.5 
18.3 LL50 
16.7 DL7O 
24.2 10.80 
34-5 9-51 
46.5 | 7.95+ 
25.0 10.71 
Pekar 10.94 
16.5 Fia7 3 
T2=EO T2505 
tia Be 12.33 
—272 Ravon 
— 240 13.88 


Seeing. 


good 


poor 


good 
good 
good 
good 
good 
good 


good 
fair 

fine 

good 


good 
poor 
good 


good 


fair 
good 
good 
good 
fair 
fair 
fair 
good 
fair 


good 


4 Mag. 
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RESEARCHES IN STELLAR PHOTOMETRY. 


TABLE 31.—MEAN MAGNITUDES FROM 33 Day Groups. 


Group No I 2 
We 2Dees 33 66 
t 15 46 
} M LO7G20 sit. 58. 
46924 4M |+0.13 |—0.01 
L No. 5 4 
| t 12 39 
M LOMA aed hak 
5088 4M —0.03 |+0.04 
L No. 3 I 
a: 206 329 352 
M 11.92 Ffrsdii 7.75 
54844 4M +o0.18 —0.63 |—0.61 
L No. I I I 
t oH 143 181 230 
L277 | Ter. 240| LOLoO 
5880 { 4M —0.13 |—0O.10 |—0.15 
{ No. I I I 
(eevte 125 157 186 212 
M ¥2\72 | 12. 978| 1x. 40" | 10. 80 
6276, 4M —0.27 |+0.03 |—0.82 |—0.79 
L No. I 2 2 I 
cpm ¢ 50 112 216 
M 11.63 AKG) 11.78 
ei 4M Onl? +0.24 +0.40 
| No I I 2 sate 
t 14 45 80 113 146 180 216 246 278 327 350 380 
Means M LO ASH erie Aree ee let2\OAu|ei2.025| T2277 let 7a elOw25 8.42 7.60 7.90 9.32 
4M |+0.07 |—0.02 |+0.14 Q). 00) |-|-OF 06> ||— 0531 0.00 |—0.02 |—0.12 |—0.10 |—0.30 |+0.03 
L No. 8 6 I 3 4 4 10 4 4 6 4 3 
TABLE 32.—787 W ANDROMED#. OBSERVED MAXIMA AND MINIMA, 
Elements of maximum. 1899 Dec. 16 (J. D. 2415005)+396' EK. M —m=1924, 
MAXIMA. MINIMA. | 
= Date. Mag. 3 Date. Mag 
os Corr, | Wt. || 3S Corr. | Wt. 
wy Calendar. |J. D.} H. Pp oa) Calendars | J. D:| HH: P: 
© | 1899 Dec. 7] 4996/7.42|7.83] — 9| 27 o | 1899 June 16] 4819] 13.0 | 13.4 | + 6 | 20 
i nGfey Jen, TH Coe eos, lie (jaa sal i 1 | 1900 July 23} 5224] 13.36)13.77) +15 9 
2 |1902 Feb. 28] 5809|7.4 |7.8 | +12] 4 2) LOOT AU) 137 56EO ler. | tC + 5 I 
3 | 1903 Mar. 16] 6190 me |— 3] 1 3 | 1902 Aug. 3150931 13:0 113-4 | = 98 2 
4 |1904 Apr. 17] 6588 mc — I I 4 | 1903 Sept. 25 | 6383] 13.0 | 13.4 —14 5 
5 | 1904 Nov. 15 | 6800] 13.34] 13.75) + 7 6 
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CHAPTER V. 
4315 R COMA. 
R. A. 11h 59m 8.48; Dec. + 19° 20’ 19” (1900). 


Discovered by Schonfeld in 1856, this might almost be called a historic 
star, but the published observations were so fragmentary in character that more 
work was needed. The period was found to be only a few days less than a year, 
and the maximum so near conjunction with the sun that comparisons were un- 
certain in the twilight, while the beginning of the descending branch of the light 
curve was lost in the daylight, and it appears that no one had followed it in the 
morning sky, or continued observations through the minimum. The present 
observations, when combined into the mean curve, figure 15, cover the entire 
period, and seem to show that the time of maximum is about 20 days later than that 
found from evening observations alone. The maxima numbered 40, 41, 42, 44, 
and 48 are well covered with observations on both branches of the curve, but 
the twilight renders it difficult to fix the exact magnitude at maximum; it can 
only be stated as about 8.5, with the evidence insufficient to say whether it changes 
from one maximum to another. The minima, on the contrary, can be well fol- 
lowed, the three best observed, numbers 44, 46, and 49, giving a magnitude a 
few tenths brighter than 14. 

The faint stars with the Greek letters, z, and the variable were connected 
with the bright star F (B. D. + 19° 2526) in February and March, 1900, with the 
micrometer on the 4o-inch. The place of the variable given above results from 
the Berlin A. G. Catalogue position of the star F. 


4315 R COMA. 


TABLE 33.—STANDARD MAGNITUDE STARS. 


1900. Magnitude. Residuals. 
Color B 
Catalogue. Measured. From Cats. ; 
Star.| B. D. No. on on P. DM. i g easure ro Nights 
FLCO} EDM Hi |! Pea Boe 
hm s 2 t | 
A | +18 2539 | 11 49 00] +18 43.4 |WG | 7.76; 8.16 | 7.89 | 8.19 | +13} + 3] + 6 
B +18 2546 | 11 52 35 | +18 01.6 | GW 6.91 | 7.04 | 6.81 | 7.11 | —10| + 7}]+7 
F +19 2526 | 11 58 57 | +19 23.1 | G— 7.64 | 8.02 | 7.62 | 7.92 | — 2] —10] + 4 
| 
5 Ca ait -xephl lakent een Weare calles wroer 7°44 17-940) Fads | P74 S| a 7 | 4 6 | 
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TABLE 34.—4315 R Coma. COMPARISON STARS IN B. D. CATALOGUE. 
B. D. 1855. 18}, 30), 1855. 
Star Star. 
No. Mag. ReeA: Dec. No. Mag. ING Js\s Dec. 
. hm s i f . hm s i 4 
U Ome 5220 Om hal ell 654 emcee hOn 5 One 1U a TO 25250 (Ot |) LkS Ss) Lon ct LOmsorns 
a +20 2670 | 8.6 | Tr 54 58°) +20—5.5 P +20 2676 | 8.4 | 11 56 25 | +20 11.8 
R HHLO 252 Sao Wilk S50 Ol ct lOn2Ont: Jee +20 2683 | 7.8 | 11 59°59 | +20) 10.7 
TABLE 35.—COMPARISON STARS FOR R Coma. 
Coordinates from Variable. Magnitude. 
Light 
Star. Scale, Measured. From Curve. 
RAC Dec. Steps. 
H. P H. P 
u s o 
U — 2390 — 168.8 +1454 seat OngT LOL07) hi is rin, alt ater 
a — 1589 —112.3 +1772 40.9 9.09 OmsOue wensses | omer ae 
R — 1454 —102.4 — goo 39.0 9.15 Ge Seek |) takes cy a lames eee 
ri — 1328 — 93.9 + 289 32.6 10.14 T Ona Sw eeencree tin) ep ees 
d — 453 — 32.0 — 329 25.4 10.67 LOLOF OY ee tees. 5 merece t 
b — 408 — 28.8 — 658 sty pews 12.29 PIES el Ngee Mit la nehars 
j) — 404 — 28.5 + 735 26.4 10.57 TOS] | Secs Mill emyeeeets 
c — 336 — 23.7 — 869 18.6 12.43 B27 39 ‘ete craves A\ Race A 
Zz — 379 20115 a Te! aS} 12.83 ee are KUM vec Eh me a 
ie? — 359 — 25.4 +2160 Raven Veit || | xeiteocne 8.57 8.87 
u — 289 = 2054) — 609 rae 12.81 EC TaD Coma Seer MIL Pha 6.5 
6 — 281 — 19.9 — 34 fe) 14.70 P5 OO. |" chtns,skas PLD a ceeicreee 
a —) 263 Irs i10 ae 9p 3.0 14.08 T4088 tle eo egere Mon Pearce 
B — 259 wt esis) + 226 4.0 14.08 TASS tle ses Wet) eee 
EF — 199 — 14.1 + 130 52.9 7.62 FATS aA beet Oiaet ial) ge cabin 
€ Sy HS! — Cay 273 9.0 13.19 PARR Ve Sava e | Wetenres 
Y = HEE = Gj + 194 4.0 14.17 jt aes 7 denice eciarss| Med. chase 
G ap CPF oul a) arp Pitney al Neato: Vl), oe ab: 11.47 Hele 7 
é + 352 + 24.9 + 185 KMS MeSoget tl lesa wor 12.16 12.46 
| H Se GO +2058 IM Pn WMS ogi yi) esate 7.98 8.28 
TABLE 36.—4315 R Coma. PHOTOMETER MEASURES OF COMPARISON STARS. 
1904 July 4. 6-INCH. Fair. 
: alk Mean Scale Readings. Magnitude. 
Sis an Star. Seale Readings. Cc; 
Mean of 3.|Mean of 6. Vel RP. 
hm 5 
16 14 v 2008-20989 27.9 27 yt, 27.84 2.44 9.59 9.89 
R 27 RORZSO 12807 28.40 27.60 2.41 9.56 9.86 
59 a PIR AW Dyhtsy PLT 25.03 23.65 2.01 g.16 9.46 
‘U 272 27 ee SD 27.50 Zt PIAS 9.51 9.81 
60—| Das 14, Og Onis. 8 13.90 14.27 0.83 7.98 8.28 
I Biievel ay Buta) 31.90 32.57, 3.00 10.15 10.45 
ie LOnO, LOsA aOR, 10.67 II.19 0.42 Testi) 7.87 
Bar O78 AO. torial 10.33 10.98 0.38 Tiss 7.83 
63 A 14.1 14.7 14.3 14.37 14.29 0.83 7-98 8.28 
A 14.2 14.0 14.4 P42 Ou |e teers SEAN bated eee| lume Soe Ar- 
63+] Bat TiGO) BOT THe Ne) TIZOZ GIT OSS ceo |) VeeeRem Scere lee eee 
62—| F AO) Ul 10850) Tale 7 OMe retiommeu || eure eta eee 
624+] 1U/ Zod BO) BC) BB E28 Ally trerey susie tlh caeercueay Ree 
63 Da 15.0 14.2 14.7 TA OSI pcniasasicoatall ie aise ee tales 
63 U 26.4 26.9 26.9 26.735 Al \ occ eusineuen|aeem cee esr 
63 a DIY OPI) PINE e eps Ue antagin a We. ayia oil) “OBloon 
63 R 26.8 26.7 26.9 ZO) SO | iter el ehonee || Gaueseer oe tann | Oauare teseere 
16 40 64 v 27 Ome Oe Ane Si: PLEO PR ontionis Vie ciorac | Mh rake ce 


STELLAR PHOTOMETRY. PLATE 5. 


Scale, 1 mm= 13”.6, S) 1905 April 29 


4315 R Comaé. 
R. A. 11h 59m 88.4. Dec. +'19° 20’ 19”, 1900. 
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TABLE 36—4315 R Coma. PHOTOMETER MEASURES OF COMPARISON STARS—Continued. 


1904 July 9. 6-INCH. Good. | 
Sidereal | Zen Mean Scale Readings. Magnitude. 
Time. | Dist. | St@7 Scale Readings. ale, 
; Mean of 3.|Mean of 6. lel 12 
hm S 
DSes4a 057 A W357 ALA say LAST 14.07 14.90 0.92 7.79 8.09 
57 Bax I3e2iG erat 1oa13 14.02 0.80 rEOy, 7.97 
56 Rax Bein) exlny Bvlaro. 33260) 4 a ae 3.14 10.01 10.31 
R 27.38 27)22528.0 27.67 27.64 2.41 9.28 9.58 
eg oA 35-1 35:0 34-9 35-00 34.27 3.18 10.05 10. 35 
57-| F TW G Tees ae} 13.63 Tse 0.75 FiO? 7.92 
v Ppt Passer Cag SG] 735 fr [ee (eet we 2.42 9.29 9.59 
57 a 2A Sean out 24.83 24.77 Py Se 8.98 9.28 
58—| U Bie BION 2 31250 30.90 2.79 9.66 9.96 
58 Dar 14.0 14.3 14.0 14.10 14.27 0.83 7.70 8.00 
Dax 14.0 14.5 14.8 DARA jigs cere Bee awd ty) nee ret ee 
58 U A):8) B03) OLY) “ees 10 al Meme enerctan (le ‘ate oge) bs admis 
58 a QAR 2A Oe SO) BA TO TE  ssae tei TIE ceva cae ene aoe | eee eae 
59 FE iu fea Y hee oe Es) T3580 7. sea 4a ee en | eee rere 
60 1U Ban 2938045340 ct fe) Ge ees WA Onn) ats ct eats 
60—| R 26.8 28.2 27.8 Pp 60 Wee ERAT Nee ere hen weedy lea Gass 
62—| Bax 14.9 14.9 14.9 56 ola Lely Ieee tll eee wilh Unreal haat os 
16 18 62 A 15 OnI5 + 7eLO-O 1529301 nee P| eee ee ee eee 
1905 January 13. Good 
2624 D 9.I 9.2 10.0 9.43 10.25 Ona? 6.88 Theil 
wi Chins ewe ih LU Cay GH 70) B22 74. 3.02 9.58 9.88 
a 281 28 -7829.5 28.77 29.40 2102 9.18 9.48 
1U 3628530. 0 307 36.53 360.78 3.55 10.11 10.41 
F E57 tO ter 5.0 15.80 16.26 te12 7.68 7.98 
d 48.2 47.2 47.9 LG Refa| 48.24 4.57 Lists TieA3 
R 2On3530.4)58073 30.30 29.78 2.66 9.22 9.52 
B 829) 8-28 8 oat 8.70 8.80 0.18 6.74 7.04 
A GAA beeh 30 Abeta yt 17.90 17.86 eS 7.89 8.19 
A ivf, Ugpogh seston E783" gle cores Sey gal OE eke We | eee 
B 8.8 9.1 8.8 S90.07 hace.) he eee | Cetera ere 
R 28.7 29.7 29.4 OS yy il eS mee BINS or nis a cay Mut Leecher 2 
d 48.7 48.6 48.8 7 Boke fon are ee eee MR NM re aus call geaata Sen 
12 Lj On Gee O ny Ke eee motes leo See Ub eae 
1U ROG Bahia Bop! BaOS ait Ps kvie \ © 5] eee a renneea oan en ee 
a 29.2 930). 3020 BOBOZ. 1|y Picea sorte Mil ete ne meee Reg atl nice eon 
U B39) 449s 3er2 BR ae. MV woke z jon ameter ne | eee eee 
et D LOe5 elie Sil PEOF Ml Ache GHUMEoes eee ae a pee 
1905 February 3. 12-INCH. Good, —4°F. 
i4 0 34 R KO) GG Swe 13.50 15 952 1.07 9.10 9.40 
1U Pe a( PAKS. Bio 24.03 24.52 2.16 10.19 10.49 
c 46.5 46.5 46.3 46.43 45.28 4.36 12.39 12.69 
b 4228 44.20 43),0 43.33 43.28 4.13 127.10 12.46 
d 31. 3180 131e3 31.40 29.72 2.62 10.65 10.95 
Fa: Sad Saye So. 4: 8.50 8.76 0.31 8.34 8.64 
ii 2627) 277.08 20.9 26.37 Pk GPA 2.43 10.46 On 
a 15-5 15-7 15-4 15-53 14.78 1.02 9.95 9-35 
U 20.3) 21 2Ono 21.43 20.62 Les 97) 9.80 10.10 
U £9).3 19.9) 20.2 TOz SO" | ||e sete Re eas cane aad Cae 
a 13.8 13.9 14.4 TASORS sR ass) ae sack oa | etn deel ee oe 
1e eS el enor 11.63 0.62 8.65 8.95 
j PT DO A 2Oue Vie As ees ee hatte | aS: ae Ss tee GN | Bue 
Fax Sse) EG) tse O03 Alt Vee OREN oe eae Reyer | cee Re 
d 272.8 28.2, 2829 2ScOR ule cites Aree, ein. Pies Ae ate 
b ABeIN43-9) A253 AR DAM, ee eR, ley ee eee Mees el 5 ae 
Cc 44.0 44.6 43.8 aD eke a" grea tee lle Kors cei llr Be CAG aaa AMmRTN oaie See re 
1U’ 25.0 25.2 24.8 25. OO my COUe ae Mere ee Ol eee ly aoaes 
14 43 | 45 R L702 LO Fete Lome Ace geilis Meer pecters <1. |)'s c o.er8) ul ene pem mers e 
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TABLE 36—4315 R Coma. PHOTOMETER MEASURES OF COMPARISON STaRs.~—Continued. 


Good, a little unsteady. 


1905 February 27. 12-INCH. 
: Mean Scale Readings.) Magnitude. 
ne sa Star. Scale Reauiugs, 9. >| 
; 5 Mean of 3.|/Meanof 6. lok 12 
hm 
8 25 R 18.3 19).0: L9=2 18.80 18.62 1.55 9.29 9.59 
1U QT Donat 27 5 27.83 27.15 Dees HO 10.42 
d 33-4 33-6 32.9 33-30 32.66 2.93 10.67 | 10.97 
c 48.9 -47.8 48.7 48.47 48.72 4.68 T2nA2 ia e 
b 45.0 46.7 46.2 45.97 46.70 4.50 12.24 12.54 
Far NWP) Gta e NPs 12.30 12.55 On 75 8.49 8.79 
i Pili Casi 32557 32234 2.89 10.63 10.93 
a 15.6 16.9 16.0 16217 16.54 126 9.00 9.30 
U 22.0) 22.3,.23,,0 22.60 225 2.00 9.74 10.04 
U PIO) PIS) CRIT DOHOO salle erent Pa ht Ae aa 
a T6279, 1TOnO—D7.O TOES7” lO pores cpr welll ecreie is || ameesaceare eer edx 
j BTONssnease er Geis ole oan eel oegem. ups aeoe Nee seas 
Fax Oates tae wes TD SSO gilt | Geweworsact allt arc. ten fe merce ak |b ers ere one 
b 47.8 47.6 46.9 7g a ea este | PIE eee eg peste ee 
c 49.0 48.8 49.1 ASOT li Bectrecae sl Gteresre, 81M eeeetae |) Gs4uteat 
d B2 SONGZ Ouse. 1 BRIO RB A evesogy ail mars see WES tae eall Ger ecence 
1U BOsOU2 718 2653 BOAT * ia = aoa cea Mer tral | MURA Pee cali. Sue. 
8 50 R TSe5 oe. Lost TOC4S ll arenas Alpert (e\ eecsee. wl Geamecess 
1905 March 3. Good 
9 45 R 13.7 13.4 13.4 13.50 15.26 1.09 9.07 9-37 
1U 224s 28 ON2 2S 22038 24.33 2.14 10.12 10.43 
c 46.9 46.1 45.8 46.27 46.74 4.50 12.48 12.78 
b 45-5 45.0 45.6 45.37 46.58 4.49 12.47 12.77 
d 29.4 30.0 29.8 20673 BOmGe2 Dye pit 10.69 10.99 
Fas 9-7 8.9 8.9 9.17 9.44 0.37 8.35 8.65 
i BIS, So Dehite PEO) 29.17 29.90 2.65 10.63 10.93 
a 1559163351529 16.03 16.25 23 9.21 9.51 
U 2OsOP2 i ae 2Oer 20.73 20.76 LTO) 9277 10.07 
U 2055 21.2 20-7 opal Mme one Ra PES SS <pase ||» Beicues 
a 16.0 16.8 16.6 TOSAT Oa seo Mheesee ON scrcucs lie sin oes 
if 21.0: 29.9 31-0 BCPC UMM Oe eo Smete abe cls 6 aime Ie wai 
Fax TORS Ont Oar ©7370 Us ae ee eer gee, 2) Puts a 
d Bieeloy Bi vetoy eae. cy acta wi Kei Acta lp - eee yameal UL Bane eee 
b 47-7 48-4 47.3 AT ESO eesti nee ee AM cecee. bef? ese ater’ 
c BG Ze AO, eA ge ATE2O aN nee Acne Mal mee eee Mat etrctce | ib meeepecere 
1U 25ON20 22 (25.47 ZIT Ne Gen MO Rei ne I Ren elon ll ie Sane |W aoe 38 See 
10 24 41 R EO-9) 1743-1629 172 OB 94 \ accv5 cy ira tae | aright rt wees 
1905 March 5. 40-INCH. Quite good. 
15 ko € Ais Pifcol sicko 26.67 26.64 2735 12.05 12.35 
b 25.7 2054.26.38 26.13 PG fi Pa” 2Eae 12.08 122390 
d Ons 7 onl One 16.53 16.46 b 25 10.95 rok 
6 52.8 54.3 53.0 DOCOT 52-50 5-93 14.73 15.03 
© 48.5 47.7 48.6 48.27 46.95 4.47 14.17 14.47 
z 34.8 34.2 34.0 34-33 33.72 3-05 12.75 13.05 
B ADT AB 3 eA ae 42.87 44.00 4.22 13.92 14.22 
€ 36.7 30:3 37-2 36.73 37-85 3:53 13.23 13:56 
Y 48.3 49.0 47.8 48. 37 46.47 4.46 14.16 14.46 
v 44.0 44.0 44.6 44.20 43.78 4.18 13.88 14.18 
f D5eS One elOn 5 16.17 16.00 1.19 10.89 II.19 
f 15.0 16.2 16.3 Mpeee it menos RYO) eave tener Laoag 
v 43-1 43.0 44.0 EVA Ti scm omy wees elite MaoGug elf corn 
Y 46.2 44.8 45.7 AS cS iige oli Yoversker4i Wadl MMe occa. | eRe oman | meee 
€ B7in2eBo OL Zont STO de Wm crekertas sal eerste | aero ee oe 
B 44.1 45.2 46.1 Ve cea ea I Oe We OMI Bo pites SIR tate 
Zz 2202336803355 Bar LOM) | ances sar esl eee oe | owe | Ue 
a 45.1 46.0 45.8 AS OS al ateycscte a [meets cre | Macnee hoa) ewer 
8 5220 Sioa es 1034.12 gece mies ae a ea | et eta || ee 
d 15.5 16.9 16.8 DS IEP. Co in| MMM eRe My He Roe ten epee | oe t ls a 
b 2o0 Te 2o ta 2 oar, BS ZOn | ar eieree 1 arte terchtane 1 Meee amie ain ee ae 
€ 26.5 26.7 26.6 BO 26090 lia cock = hol gern ne eee | 
15 30 u 33-9 34-7 34-0 34.20 3-11 12.81 Ler 


CHAPTER V.—R COMA. 


TABLE 36.—-4315 R CoM#. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


1905 April 1. 40-INCH Fair to good, settings good. 
: Mean Scale Readings. Magnitude. 
eee eee Star. Scale Readings. fs 
: : Mean of 3.|Mean of 6. ehh 12h 

hm 2 

8 56 c DOwAL2 7 2E2088 26.63 24.98 2.20 12.26 12.56 
b QBN Ou 24ale 2A a7, 24.20 22S 2.00 12.06 12.36 
U Boi) By in a} Beg BI 03 31.03 2570 12.82 Tei 
d TUR IG WAAL eho 13.23 13.85 0.89 10.95 11.25 
6 ADEO Sra 205 Te 3 50.50 48.04 4.62 14.68 14.98 
® 42.3 43.8 43.3 43-13 41.20 3.91 13.97 14.27 
z 34-5 33-0 33.2 33-57 33.08 2.98 13.04 13.34 
v 38.8 41.1 40.0 39.97 39.28 3.70 13.76 14.06 
Y 45-7 44.1 44.6 44.80 45-44 4-37 14.43 14.73 
‘ 36.3 36.4 36.9 36.53 36.03 3.32 13.38 13.68 
8 45-5 46.4 45.7 45-87 45.25 4.36 14.42 14.72 
j TOLO) 123001 1a7 it 318} 11.65 0.62 10.68 10.98 
f RIGAel ie tensa pO es i Penta (ro eh | eS oo kt a | os raonSod ee 
B 44.0 45.1 44.8 AYE of Wid (EN es ome oie alt, hideout Mtl east 
e Bern 852003547 CEG cre le Moto ce Mans cor a |beaoosins 
Y 45.2 47.0 46.0 AOSOT gl) eh eiareiaoe fie erie ey ean Ge Deecaetme | eeeeeegee 
v BOR 237 Onsone Zhoh ClO eb MARA Lescol rab See “Beco erene 
Zz B2 ONS 2nAussed: Z2EOO) WT a. ecrcis) vi|\s Aston heeeet |Meat te esol Ceteab nore: 
a 40.8 38.1-38.9 238) y Aaa rere oan cate all racist |) Go oucrtic 
6 43-9 48.3 44.5 AGS 7h ie | astayate aie ceilorete anal Mmicee Rereenwete| Sine acter 
d T4Ae2 05.0142 TACAT ON) <sesersee |.) Sones | a teereen te ae eee 
u 2073 30.0131 -0 RORAZ: PD euecrect “| ba Seah meee tees teeter 
b 18.8) 23.0 22.1 BESBO. Woo sic al Vb mace eer | mene I a eat ae 

Q 27 c D3 “9 POO) Psy 3k 7h e Nea eee eo Tit ocicoe spe onc 

1905 April 4. Good. 

14 26 c 22-2530 5 30) Bia o7) Bie 52 2.81 T2e2S 12.58 
b BEEMO) Boat His) 31.97 2107) 2-76 i223 12053 
U 2855) 377s ey 37.50 36.28 3-34 12.01 Nieyea es 
d 16-2) 17.3) 16.8 16.73 17.20 P35 10.82 11.12 
8 54-0 53-7 54.3 54.00 54.86 5-21 14.68 14.98 
a 47-5 48.9 48.3 48.23 48.03 4.62 14.09 14.39 
z 35-7 36.1 35-3 35.70 35-34 3.22 12.69 12.99 
v 40.7 40.4 40.9 40.67 41.62 3.95 i442 1372 
Y 46.1 47.3 45.8 46.40 46.24 4.45 13.92 14.22 
G Rees UXehaley cher 38.20 37.68 3.50 12.97 13.27 
B 47.0 47.8 44.4 46.33 45.96 4-42 13.89 14.19 
j 16.0 15.2 15.9 15.70 15.78 1.16 10.63 10.93 
i D5 sO Lom ed > 17 TO Te «Nt tecconce y | Wrepeette iment] ae amehes cir fem meres ee 
B 45.1 44.8 46.9 AB ECOD |e Sire ieee e anil elec ic mea a Toa cian | eee yaa 
e 37 OLS 7eongoey, cy (ok Oy (ale Pere mg aco VIR eget IE ond Beir 
Y 44.6 47.5 46.3 AOLOF ||!" cscosscoe @ leis he wel Ameer ed |e 
v A2OV AQ a7 AQ. k AQ 577" Werte 
z 35.0 34.9 35.0 SVE ps MEE tye eles 
a 47-7 47-4 48.4 47-83 | s+. 
55-2 57-0 55.0 S57) | earike 
d ES. 201723017 5 D7 NO 7a, | eee eae 
uU BARONS OngOne 25 O7e oon atee: 
b 30.0 30.7 29.8 On to he AN at ac 

15 02 45 GC BOL7_ Sie 7a lat Sw inentg, Ale Boidin Buc 


64 RESEARCHES IN STELLAR PHOTOMETRY. 


TABLE 37.—4315 R Coma. CONSTANTS FOR REDUCTION AND COMPARISON WITH CATALOGUE 


MAGNITUDES. 
6-INCH. 
1904 July 4. 1904 July 9. 1905 January 12. 
Star. Obs. Mag. | 4 Mag. Obs. Mag. 4 Mag. Obs. Mag. 4 Mag. 
Cae ae Ge Cx aps, 
jal 132) lek, |i ates EL, Pe ee Pa lel 1, 13% 12h 
A. 0.83] 7.98) 8.28|+ .22/+ .12] 0.92) 7.79] 8.09] + .03)/— .07| 1.33) 7.89] 8.19)+ .13/4+ .03 
B....|—0.37| 6.78] 7.08|— .13)/+.04] 0.05] 6.92] 7.22/+ .01/+ .18] 0.18] 6.74) 7.04;—.17| .00 
wee 0.42| 7.57} 7.87/—.07/— .15] 0-75] 7.62] 7.92|/—.02/— .10} 1.12) 7.68) 7.98)/-+ .04]— .04 
Means..| 0.29] 7.44] 7.74/+.14/+.10] 0.57] 7.44] 7.74/4.02/+.12!] 0.88) 7.44) 7.74) +.11/+.02 
Wik Scr | teed ute God type Oo) bs ch thc aaa ee peat Oe dstallypaaegicncnn o Alls oat Ell (Orn 5O| OOO! arate eeeetae 
12-INCH. 40-INCH. 
(ee Cc: 
Mag. Mag. 
Star : Star. : 

aS Feb. 3. |Feb. 27. |‘ Mar. 3. Loh Mar. 5 Apr. 1. | Apr. 4 

Ose ee g.1II| 1.02 1.26 i238 Oirrageneaan 122g) 2.38 2.00 276 
1 een ene 9.35| 1.07 55) 1.09 Cee 12.43 Pp GS 2.20 2.81 
Cir: poss Q255| 5.77 2.00 1-79 ORs aot 10.67 1.25 0.89 1335 
Daa te artes 10.10} 2.16 2.38 Zeta | fies neRoRe Soke 10.57 1.19 0.62 tekO 
MearicCrre-s|| sens: 1.51 1.80 1.56 MeaniiCeraals acer 1.79 1.43 2.02 
Mean Mag 9-541 9.54 9.54 9.54 Mean Mag..| 11.49 11.49 11.49 11.49 
eatery seals 0 lars op 8.03 Wega 7.98 Miiistae Gaal) Moises 9.70 10.06 9.47 


as nen aaa 
/ 
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Fic. 13— MAGNITUDE-CURVE FOR R Coma. 
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TABLE 38.—4315 R Coma, MEAN MAGNITUDES. 


6-INCH. 
July 4. July 9. January 12. Mean. 
Star. sae BL Se aay 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H./Mag. P.| 4 Mag. 
7 Cen ae cs Re Cer eae 7.98 | +0.09 7.79 | —0O.10 7.89 0.00 7.89 8.19 | +0.06 
1 Bee haere ROMERO 6.78 | —0.03 6.92 | +0.11 6.74 | —0.07 6.81 Feelek 3) eects ORO, 
Iisa BG cace NT RoR 7.57 | —0.05 7EO2 0.00 7.68 | +0.06 Foe 7.92 | +0.04 
Meat ct FO etter AON CIC Si PENA Ske ioc-ctte.o:c| oe cro-bie Mleco Somos 7.44 7.74 | +0.06 
Noto COR So ae ae 9.16 | +0.05 8.98 | —0.13 Q.15 | +-0.07 g.1II 9.41 | +0.08 
Temes ante hee sre ad ai Gs500 (eo One 9.28 | —0.07 O222) [= —Onr3 On35 9.65 | +0.14 
Wiens cist ease: Se 9.51 | —0.07 9.66 | +0.08 9.58 0.00 | 9.58 9.88 | +0.05 
OG ew Recipe ees eh oe oe 1O.15 | +0.05 | 10.05 | —0.05 | 10.1%-| +-0.01r | 10.10 || 10.40 | -EoO.04 
WHERE Aas Groin nNOS Go cA cilia o ldicsS Sey paats cot oust earcate. ors el kc ammieigtoed pers amemsone 9-54 9.84 | +£0.08 
12-INCH. 
February 3. February 27. March 3. Mean. 
Star. 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H.|Mag. P.| 4 Mag. 
Sh crchan RROD ora aI 9.05 | —0.04 9.00 | —0.09 9.21 | +0.12 9.09 9.39 | +0.08 
RA ce a cae a 9.10 | —0.05 9.29 | +0.14 9.07 | —0.08 one a) 9.45 | +0.09 
CLR eh ernie are 9.80 | +0.03 Or Aale = O.02 O.77 0.00 O.77 |) 10207 = O.,02 
Se Fe he ee Hes A sae UretaNe 10.19 | +0.05 | 10.12 | —0.02 | 10.12 | —0.02 | 10.14 | 10.44 | 40.03 
Means cc ccc chore pe meet |e et ee bee ee tee [eres be levee nees 9.54 9.84 | +0.06 
DO te Ro CAPONE ON: DOV —O nla ioe? —O205 ||) £25474 | Os LO) er2n20e | eles One Ont 
Eh che Oe WO BIS) || OKO UAE || Ore i eer) |) SOC GDA || 1i2s7B 1) JS@L0R 
Ther RENO O_O ONE a0 LOL O5¢ |). ©. O2) | O67, 0.00 |} 10.69 | +0.02 | 10.67 | 10.97 | +0.01 
SRE e ee eioRD Secharcee 10.46) | O21.) | 10.6351) 0.06) =10563) || > O.06) | S1On5 7 LOR oy ell -EOLos 
VG arity ieee an cae oo cid eee waste | eat eles eviteacueteltc enaillatitaaist oho tlle sen ons Lage II.49 | 11.79 | +0.06 
40-INCH. 
March 5. April 1. April 6. Mean. 
Star. ——_—- 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H.|Mag. P.| 4 Mag. 
SEA LO RE SOIC 12,08) \|§-— 0. O4 e151 2),06.5} —— 0); 00) (5.125237 | Onin te eno leet O Or) 
he Seen ter fa ame eee 12,05) | S—O- 0512520) t-0.00) |inl2,. 25) OOo ale: 208 |i a Onle- Onto 
ioe rhoe ho sine 10.95 | +0.04 | 10.95 | +0.04 | 10.82 | —o0.09 | 10.91 | 11.21 | +0.06 
dk ROO OR CRORE 10.89 | +0.16 | 10.68 | —0.05 | 10.63 | —o.10 | 10.73 | 11.03 | 40.10 
IND eat ie aspera lbh oes Oh tse | comes sea ass ota ts cet oeal le eee ny ote | Re cuener ee 11.49 | 11.79 | £0.08 
OFS SOG nile certo od 12 On 0.00 | 12.82 | +0.01 | 12.81 O00) |125 80 | Siaekr 0.00 
oe ee RI Oa Ie 75a OL OSn eta. O4a|e-O.20 0 12),00 se Oni sa heton Som am 3m mee On TA 
Be Aare ete ce eis oketeits TAn Ly et On09) || 213.07) | —O21 1 | E409) = OnO% P14 OS mc 433) |e O07) 
Seley eee eie aarti) soe eae 3 O2n |e OntOu lq 42a OnsA ls.) OnLO (14 08 | 14.38 | +0.23) 
Bey en ar 14.16 | —0.01 | 14.43 | +0.26 | 13.92 | —0.25 |(14.17 | 14.47 | +0.17) 
LR NSP UEON OI 14.73 | —0.03 | 14.68 | —0.02 | 14.68 | —0.02 | 14.70 | 15.00 | 40.02 
Bes akeuti saswere hen ea eines tote T3e23 le OO4 Nl eis Soa On kG) k2.1070) —O.22) raat O ite4o) |Our 
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TABLE 39.--4315 R Comat. VisuAL OBSERVATIONS OF THE VARIABLE. 


Date. 
No. : 
Month | Hour ee 
and Day.|C. §.T. G wT 
1894 2410000+ 
1 | Mar. 9 ae 2897 
2 26 9 2914.60 
Ome pion 7, 8 2926.61 
4 22 9 2941.64 
5 | May 4 9 | 2953-63 
6 10 9 | 2959-63 
if ik 9 2960.63 
8 31 10 2980.67 
9 | June 6 10 2986.65 
10 18 9 2998.63 
II 20 9 3000.63 
12 24 10 3004.67 
13 30 10 3010.67 
TAS aly 2.6 10 3016.65 
15 23 9 | 3033.63 
1896 
16 | May 28 9 | 3708.63 
17 | June 6 9 | 3717.63 
18 10 9 3721.63 
19 30 9 | 3741.63 
20] July 6| 10. | 3747-67 
21 II 9 | 3752-63 
22 24 9 3765.63 
ry || ane e) 9 3775-63 
24 8 9 3780.63 
25 10 8 3782.58 
26 17 8 | 3789-58 
27 26 8 3798.57 
28 | Nov. 12 17 3875.96 
29" Dec: -2 18 3897.00 { 
1897 
30 | Jan. 7} 18 | 3933-00 
Bi fubys —2 9 4108.63 
32 8 9 4114.63 
33 16 9 4122.63 
34 21 9 4127.63 
OS 27 IO | 4133.67 
36. | PAUS. 1 9 4138.61 
37 6 8 | 4143.58 
38 II 8 4148.58 
39 13 8 | 4150.58 
40 19 8 4156.58 
41 20 8 4157.58 
42 24 8 4161.57 
43 27 8 | 4164.57 
44 29 8 | 4166.57 
45 | Sept.27 | 17 | 4195.96 
46 30} 17 | 4198.96 
GENE ORC Es ass 17 4206.96 
48 25 17 4223.96 
1898 
49 | June 14} 10 | 4455.67 
50 | July 5 | 10 | 4476.67 
Si 20 9 4491.63 
Boe eAt on eo 9 4503.61 
53 ON) er i AGES 10 


4 
Ss 
Fs 2 Comparisons. Reduction, Steps. 
Cas: 
<x 
SOL} 6 | evemov seem), limit <r 2M ys iae||snetetetem oelsevors et ened 
EGOS NS) |[PaeCeen Ibi a onllsoaapovenmanoto ood 
PSOtl o& | @ Mot scene Umit < 1250: lane. wae unos emere: 
es Goh? arotsseens damit <1 aM San slots mioieeraeietsl et ciaee 
150 Gil Zuo seen limit: Ose rec wellten Neves reeeer cnn te eo 
dane ene eit aYOL URN ENS ate Giaiuncssu'd o oaloeed| ler peacerctteo tae Gem Oma Send 
150 Oil eo No tySeeney taal ae Decree sli ckoremrsetet tetera ceo ioe rs 
40 Gel UsttoOl SES atitattyOsg vole sali sotegeretehe Ses oredhrie tees 
150 Gy epeabiany Neel Woni—e. coo wa gucilooacetmoccong oon ect 
ee 64/2 not. seen, limit Toa 6.0 ale sete ao epstsnern ote cise =ee 
150 Paes Wheelie. e acoso pnd eo Sal IKSAS) | o qa gso o 
150 Sa Sole ARCA. oe OR ZO Ts LOil OVO 
40 Oo PUZCN ETS 2U se sstesessisntin os oho ZOOM LO Oust snats 
150 (So eae, CA n oa ooo oe oUU nO. Diol pl Olas tied are aie 
AO | Gul ec 2US UAT. (Ae, tal rsge BO MANGO oAnsien aut 
oe Or leVMoe.Seen Limite <e a come orerelelereieKonensle ensneneh she ers 
ree |i Gal A bhamhOCL CN aol ook ealecc auogm eo UAT omr OT 
Migic Ga eU NO’ SCOT ee ease roeis ie onel|Pee senate eens earn tro 
raster || “Gy Ih Usain Ihbaobls OR so co ollséaccooganobouadoo™ 
we) |) CG) I RO IONE TKR Op oo oan bo aloue wobcoeecGoDEOdat 
150 SR ee as oiss rho. CI AT Con OTS KE OREO esc oor neOn ae 
aks OPPORTU wes tees eho ees es aie part eedopereyatere.Oioueretnen 
40 ey tacit cones OOS Gao acco tie Bi iO SAD c ehersneene 
SOU Oe) MA UaenU abd C spy penetra BO Oy, 33h Onsen 
40 | 6 | vo-1R, v2-3 1U, a3v, p5v. | 39.0, 35-1, 37-9, 39. 
os 6 | vo-1R, P3-4v, a1-2v...... BOs5, dO Te sonra) . 
40 (|| Qik, J22 SAW Chen ane a boro 6 ZOROmAO M7 wea dene 
are S|) OCR OA, Siar, elteeta bee occ Adel, Ani, POY. 2 
150 COU Gh Ub AG Bes oc aad on oS TAC PIRES 005.6 SIC i 
AOA tO fledOU ser fas cure citar sterrenie ine LOA eee ey ese ce 
150 Oh) GERI (PA a ooo Gon 6 Bow OAL DANSE 1S eater 
40 Cy RHR Ne iebih aie coy Ande otra cars. Seat BT (DOAN eaags ate 
40 Gallozd sua wer Osun pets Arh, Dyas 
40 | 6 | R5v, 13-4 1U,R3-qv...... 34-0, 36.1, 35.5 
40 6) {| SRP aL iw eee ae Cy STA Roem Wire a Seite 
HN (Crank CPs 3-9 on oh wo uote ON 82 ADO} 8385 Oeics: a 
40 GuUON POU) U2—30m aera en ASTO Agta oed 
40 SUR Led Oo eee ch TR ER CRE ar Ro ae rePe Sr orcas ALN eC 
Om Oe OU ND over —AU sentra eas INGO) Vy TMS Gh e 
TD Ew Bie ER JERR YDS oa 0 otic 6 AT AQ, GAGE 2H tay TE 
40 yl] Leib Onde ole. kage stall APO PRIA SAIS 6 
40 Gl VR Res IEW a Go deos oe AT OMRAE ROA eye 
40 6 | F5-6v, v2-3P, H4v...... A Ap AO, nA Sui 
40 (SLU IE WPA Ma GD) Sem a cin ATOysAGr 2, uA Says 
40 CN) MEAS UD El A Un renee ten Vlg hos PUP, CGEM 
nA Gele/litaite7 nots seent pra .an a's) cote eee ee See oe 
ssoy th Gop WCHL Ake “Ogio aro Brad © BON Bold Sa ae oe 
AON sO n| Ole 3 Ua ial Orr tac ctesy siete 3 O40. AG SiGe eres 
AGN ee Of el CLAD ON RUZ) error te e/a PAS, Hfetis Dalat 
TZ ROAS5U; COZ eee ener cee DART Gama 
Th | UI—=2e, ORV incarnate DD Os Ohare aie 
120 U5 el OL COU ee are ere 37/5 OMEGA Out hee 
TQ EE SU RUSE: cmmeania rin Coreen: 4A OPS Seer 
125) GP LOUs USE ie. oa ere 4250s AQ a2 tame ee 


Means. 
Steps. | Mag. 
<Bi 
—<AeleD, 
<2 
<12 
<li 
SIA. 
dierroun tae 
15.6 12.20 
Gikey [Ri Gece) 
18.6 11.85 
19.0 11.80 
2012 11.61 
2Os2 11.61 
30.4 10.27 
ER | Su 
8.3 11.88 
<1S 90 < 1h .9 
i7e8 12.01 
Bee 11.48 
Sie 9.38 
36.0 9.58 
36.3 9-53 
37-8 9-35 
39.8 9.10 
40.4 9.03 
26.4 10.79 
21.6 Lt sA2 
13.8 12.50 
PA CaS: Il 40 
28.1 10.58 
35-2 9.68 
37.8 9. 36 
39-4 9.12 
43.8 8.61 
46.2 8.33 
46.3 8.32 
45.9 8.37 
46.4 sje ee 
45.8 8.38 
46.4 8.31 
40.6 8.30 
46.8 8.28 
<53 <7-5 
39-3 9-15 
35.8 9.60 
27a 10.60 
We 5 T2652 
22.6 II.30 
36.2 9-55 
48.6 8.06 
46.0 8.35 


Seeing. 


poor 
good 
good 
fine 
fair 
poor 
good 
good 
good 
fair 
fair 
fair 
good 
moon 
fair 


good 
fair 
fine 
fair 
good 
poor 
moon 
fair 
fair 
fair 
fair 
good 


good 


good 
good 
good 
good 
good 
good 
good 
good 
good 
poor 
fair 
good 
fair 
fair 
good 
poor 
poor 
good 
good 


fair 
fair 
poor 
fair 


t. 
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TABLE 39.—4315 R Comat. VisuAL OBSERVATIONS OF THE VARIABLE.—Continued. 
Date. . Means. 
Month | Hour sea Fi g Comparisons. Reduction, Steps. e : Seeing.| #. | 4 Mag. 
eo) eps. ag. 
and Day.|C.S. T. Gam. Tr < 8 
1898 2410000+ 
Aug. 19 9 4521.60 80 | 12 | P2v, vio-12 1U, v6-7R ..| 42.2, 43.6, 46.5 Aas 8.67 fair 95 | —0.23 
27 8 4529.58 BOnb Os U2 PA 50 eee er Ns 4OW9; HB 8 Jawa as & see 39.4 9-13 | good--| oz 5|e40233 
Sept. 2 8 4535-57 40 Oi) PB AU SS GIUS seicke pics ee er BO aT OR Ol sais evar: 40.3 9.04 fair 109 | +0.24 
Nov. 14 Wy, 4608 .96 150 Om aA we Ul —2 Coney cs) crete anes Dede Na PIP Mosc cy PODS 22.6 Ir.30 | good } 182 | +0.22 
DWeem23 18 4648.00 150 ODED E22, 647) 0030, eC3U ee. trois 2 Oe 7ag et aby ok 50h a6 E236 fine 222 | +0.24 
1899 
Dec. 14 18 5004.00 S| G20, Os poponaccoos cose Ew wal OS Ukecs otal 18.3 11.88 218 | —0.17 
1900 
Jan. 20 13 5040.79 B50 AOU A Zac ccts eres Hdgiconoosouellsssuadoegednogoeecr Tans 12.42 fair 254 | —O.21 
Feb. 1 18 | 5053.00 TSO lnenOnevietiotaseetial iiit<2 <a ance ta eee ee See <n E1203 Food seer or 
|| ho. Heo@e@ ey | abel es epee Te TNO KSC lo Sih oMmbllag pe ooo aad eee C Sen amr san: || 274 —Oror 
18 13 5069.79 AYO) Ml Koy | Zi Geer eo oad oar sOAuS (nein oidsunio cero 5.9 13.68 fair 283 | +0.36 
AU =e os era's) svunaives a eile Her, Gaitiol Go once oc 
24| 11 | 5073-71 | 350 | 40 ee he: eae Le ea se \ 6.6 | 13.56| fair | 2871 ooere 
Mar. 2 Tt 5081 275 | 12 | v not seen, limit Bia Dy earcrre lS ke rda car a eg S s ass) ZB fair 
Di} 3 Boye | DyiGs | we | esate asa, WME Vein lla aha c on co noo door (G8) ||. nahin il eo r vue 
22 II 5101.68 Bo Om e4Oa a ZOase U Lae eaten talent Stora lyscie GomomtOre-b Ado reon 4.0 13.95 | good | 315 | +0.25 
, By y sand « seen, limit Rachie vie ncecien hoc 
Apr. 4] 13 | 5114.79 | 275 | 12 18 nate certainly roused hed ‘ ea AN A ote \ 3-5 | 14.05 | good | 328 | +0.35 
6 14 5116.81 3250 | 40 | €3U, U4y, ZI—2e, «4—5y-. --- 630) Sc Ornate crete: 750 13.50 fair 2205 E—— Ono) 
18 9 5128.63 B5ORI AOR RUG yem@) baa 2 eye) te aeam rere |0 7 Osn LOm 5 custo oh ionere 8.8 Tg 22 fair 342 | —0o.28 
18 10 5128.65 PGS NAS al pa ateyen AG RAGE, 15d fooko.crnadl SAR re ne Semi LW) @) || 2250, Poor joes he 
27 Sys BAe AO | e220 en Vem OAy aomenieee airrea O23 OnON OL On ere 8.8 T3e2 good Be heute 
May 8 5148.7 Z5OMEAOM 2 —BUrs Uke weaeisves eerariees SEB STO, Oates ieee 9.4 0B 19 fair 2 | +0.17 
9 5149-7 237)\ 4Ou|, photometer. aii Rds Were rece cere oF oe 13.24 | poor 3 | +0.26 
24 5164.7 Di \ SeIN| Gs Voyy, NOs ABOU, ARPA Gg Do ome hose © 12.8 12.65 | good 18 | +0.36 
25 5165.7 Koel | awa | Miran aon og Capo EC oto Aaa ammocd ay OOteD biomes RR 12.56 | good 19 | +0.31 
28 5168.7 Zeek? oN OAU USS enice emen sree LOU, LAYS 5 deers L307 12.52 | good 22 \ Ona 
29 si 5169.7 PEG WG OY NERO UE soe Sig ab GI OLE (S53) eae nae 14.3 12.44 | good 23 | +0.34 
30 8 5170.58 PGE N VKo) |) “WR, Csr, Weve 5 og Ho C005 PB QeelArAS esr ae 13.8 12.51 | good 24 | +0.41 
Jere 8 |) wee |) Seg@n@er |) Bevel eto soletelwovansi Se ono sues Cob Ssn AG nosooucctonoooc A oie 11.58 | low 33 | —o.10 
15 9 5186.63 Goll: al MORI WMS | mone na can Oouee DOr Aine We Vigeketee eee 21.8 ragnakey || sehoe 40 0.00 
23 10 5194.67 AO-\—6 || G20: 26, 730,680. 13... 23,4, 23,4, 23:4( 24nd) 2 se4 11.19 | good 48 | +0.21 
26 9 | 5196.63 TO |e O MC 2U UO OC mrietceste ere rate tal-r-\e DOAN Siig tue | ees 2h One k Meron fait 50 | +0.40 
150 6) | RU6=—BE so cressearsin ic onveas wien = ey eae ee Nea Pee ) e 
July 10 9 SL, { bo (Silt Gena Oe ISEHN 9 5.o. cre nem ome ae. Bue cOnaeomntedd 5 33.6 7] fair 65 | 10:34 
21 9 5222.61 40 6 ar V4 oy PemerPacta Gin Oar OOIGS BOW Os BONO cic rroere 36.3 9.52 fair 76 | +0.44 
12 Dee Oat One mteuenst meteoric versa: 8.0, SOM trate 
Be ees Pot | Rails 3.0, Sy 6st] 37-8 | 9-24] good | 80 | +0.25 
fe) Oder ipdeee oan noooouDeae 5) OG 
— coe ; io 6 photometer Aer oe umole Ke 22 ds cnet tects ' ace 9.52 | good | 985 | e1Ge 
ESOul PEON 02—3ye DON cy terctrasest Seeley. Lint hee S OE crac \ Gao. : ree 2 "6 
Aug. 6 9 5238.60 | ACY NEPA I RAGIES Bins 6 Yo d bom.cera lost 26) Otros rer tatoeels : nos bi 4 ae 
13 8 5245-58 40 Ole photometer yenstrekc ters] oes cece erotic sie Alois 9.24 Soe Niaeeete apne 
13 9 5245.58 AOn | Gu EU 2 Tee VO— Sali C aaetetai fete tale ASOne 30M Oms em ree 40.3 9.05 | good 99 | +0.30 
14 8 5246.58 40 | 6 | v1-2R Pee eee ae 40.5 9.02 ; good | 100 | +0.22 
fe) (eA Meats SOUS argo oan ue oer AT cUker sects ee iene 
MO erate | hie. ie ee }] 37-6] 9.38 | good | 104 | +0.58 
Oct 125 tgp 5318.54 OPIN MUI NNALUL UTS. barge coo er etisoar ne BA SA, aD Ree wae 23.4 11.18 | fair 172 | +0.48 
I9OI Bee 
May 18 13 S237 Sowmlerrezell vee meatal inter perce ene ice leva cla eieia Riacnoaece eee Tin 12.85 fair 17 | +0.45 
1902 
Jan. 10 14 5760.83 ATR AO) te MOCO CLOT rete recauetel e+) Sie) ers)| srs) oc) siete sn eyais ei ers 12..80.-|| poor 4) 25421 —0..02 
Feb. 11 12 5792-75 BB 7a leAOn\s PHGLOMELEL a. cr seyenieeeie elena ces) naroetc ere eee 13.420 fair 2865) e-O. 10 
22 a 5803 ee Ae PMOCOLTAD Mer yetuerdeis ere oy chescll es eaatecon os oe temc erate Retr ort ajar sheen |p eciors eteene 
Mar. 15 13 5824.79 B50. 440 | 2Z5-OV, Ue, U3y, VAG creel o > 58), 9,070) 720m. 6.6 ae Si fair 318 | —0.13 
Apr. 12 12 5852.75 221g BAO pO LOMIELE treet ertert ame eo | cone tta eaters leis ena ane Ss 13.48 | good | 346 | +0.06 
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TABLE 39:—4315 R Coma. VISUAL OBSERVATIONS OF THE VARIABLE.—Continued. 


Date. u y 
: so 3 F 
NO CMnatie | our | 2 oe 5 Py Comparison. 
and Day./C.S. T GC. MOT. i) < 
1901 2410000+ 
99| May 2 1G BS. Iii Aer | heey |i KOU MES 5.5 4 oc oak Aas 
100 25 14 5895.83 237 |\40)| photometer. <5... = + 
1o1| June 3 10 5904.67 G7alleroe | epnotometetiereteccter cic se 
102 9 9 5910.63 C7 Ize DUOLOMELCK tester tier 
103 25 10 5926.67 yp it ses I HOMO WS so Goad eadoa de 
104 30 9 5931.63 G7a leon PPROLOMEetCh rrr rier 
1903 
TOS aD wo 16 6124.92 ele || wey EH, CAs Wsriocs 800 a0 auc 
106| May 17 9 | 6252.63 67 | 12 | v not seen, limit 1M<d.... 
1904 
107| Mar. 22 13 6562.79 237 | 40>| photometer.............. 
108| May 3 10 6604.67 Gis ial CA—SUy SUN) U2 pte et ee ore 
109 10 7) 6611.54 40 6 | u3v, vi—-2z, z glimpsed.... 
110| June 17 Il 6649.71 40 Galephoronietete wanrr crac iernrs 
Trem july 4 10 6666.67 40 GalepPuUOtometers wae cra 
II2 9 6671.63 40 GuippuOlometen wa anrir ere ern 
113] Aug. 2 aks 6695.6 67 12 |) photometers. .-- cms - 
114 27 8 6720.58 40 6 | Pi-2v, a or R not seen... 
1905 
115| Jan. 3 13 6849-79 Deo) MN Hey | WES soones 565 00GnGaNE BOOK 
116 29 14 6875.83 237 | 40 | 211, ee: eMeits fo satayePa rare 
Ol Gap) seed || hse Ce Sny Iter Beoaaas 
een Beb: 27 oe ee i 275 12) || v glimpsed ? 230-E 2.5.5... 
e4— My Ua UL Grete 
a8] Mar. 5.| 15 | 690.88 {| 297 | 20 | photometeh:..0.--ccs ss, 
119 12 11g} 6917.77 DEC MAOs EQU U Sy eters eletele tele hed traee 
(wand companion both seen, 
120 24 9 | 6929.60 150 | 6|~2z limit, about 12M.6, v 
(not seen. 
I 25 10 6930.67 25O AG | 250, elU,) VAY. cia oo 
22 26 ie) 6931.67 2A TA PAG PHOLOMeteE ett. ela 
gi\| Jose i 9 6937.63 27 eA Ol SPHOLOMELE Ls. ere eret-re elytra 
2 fo Nich Die OR casa ican Giceeeeeno rc 
es 4 Ae 6940.83 et ie PUOLOIUEteiemvartretriet one 
125 8 9 6944.63 PG \\ ko) |P COO UC) obo bu gow Bob nods 
126 II 15 6947.96 Bie || Hite) || CA Ut) sacogabe soap oec 
1277 30 10 6966.67 QT EAO | OL 5 OY, C25) User miles 
128| May 31 9 6997.63 NEG) || (|| Ces We, WI CO acocacanec 
aol 6 Cli Or 1G MWe oe teh eer oe ee is totaehs 
sei ee 9 te cae ie) OW OE comaocopoosocdba00ds 
130} July 24 9 7051.63 His) ||) IB ly, UO codonouscaK 
131| Aug. 9 8 7067.60 Ho! (6) NIRS Oh ona 5 sed on eoonoK 


Reduction, Steps. 


Tals 


2s ie 2 At 


AOKO BAS ROME 
39.9 


Means. 
Steps. | Mag. 
12n7 
12.14 
11.49 
16 CACO 
9.43 
8.97 
8.6 13.28 
eG deh Sl) Sf 
ee 13.50 
14.6 12.9 
1a Gf 12.67 
ae 10.54 
9-54 
9.29 
aren 8.41 
APD a] 8.78 
L533 12.29 
10.2 13.00 
<<alilens <12.9) 
8.3 | 13.314 
4.3 13.90 
6.5 | 13.59 
<GTuE <12.9 
7-4 
7.5) 
peta 
9.0 
Tot: 
10.8 
21.0 
33-3 
41.7 
39-3 
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Fig.. 14.—LicHT-CuRVE oF R Com&. 
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RESEARCHES IN STELLAR PHOTOMETRY. 


TABLE 40.—4315 R Comat. MEAN MAGNITUDES FROM 30 DAY GROUPS. 


Group No I 2 3 4 5 6 7 8 9 10 II 12 
(5 Dee 30 60 90 120 150 180 210 240 270 300 330 360 
(ereet 14 38 
H M 11.87 | 10.94 
eo 1 4M |—o0.62 |—0.46 
L No. 4 2 
ia t II 48 76 92 170 190 227 
oe M 11.88 | 10.96 9.39 9.03 ONS HAO) || Hebe A I ed, To) 
37 4 4M |—0.73 |+0.18 |+0.24 |+0.22 +0.24 |+0.02 |+0.28 
L No I 3 4 u I I I 
{cet ee 49 74 95 136 157 
BEG M 10.55 8.68 8.32 9.38 | 10.60 
4 1 4M —0.25 |—0.47 |—0.48 |+0.16 |+0.58 
| No. 3 6 5 2 I 
( t 29 50 76 102 182 222 
36 M T2528 eThe sO 8.65 8.95 {1-30 |) 12,38 
at 1 MM }|+0.57 |+0.60 |—0.50 |+0.11 +0.22 |+0.24 
L Ne: I I 3 3 I I 
[ t 218 254 281 322 336 
~86 M TLCS | 12.42 113645 |) TAs era 736 
ALSO A AN —o0.17 |—0.21 |+0.18 |+0.30 |—0.29 
No. I I 3 2 2 
f t 15 43 76 99 172 
5146 M P2058) (ir. 32 9.54 9.24 11.18 
4 4M |+0.22 |+0.13 |+0.41 |+0.44 +0.48 
L No. 7 4 4 4 2 
254 286 318 346 
12.80 \"1e,429|2 13574) 23u46 
—0.02 |+0.10 |—o0.13 |+0.06 
I I I I 
( 41 62 258 336 
12 9.20 13.28 13.50 
—o.06 |—0.48 +0.38 —O.1I 
2 2 I I 
76 109 134 263 289 321 343 
9.46 8.41 8.78 12520 |) 13.003) 13" Obeltae SO 
+0.61 |—9.39-|—0.40 —0.70 |—0.39 |—0.09 |+0.14 
3 I I I I 2 4 
45 74 98 135 168 186 222 257 284 321 341 
11.03 Qg.12 8.78 Ops Omak OO Aailaay Ben? On| (ned 92 12.70) |) 13e85a| she Onl aeno 
—0201) |>-0703 {| 0.03 \=—0.03 | 0.43 ||--O, 12-0. 12 |= OTA. I OLO5 | 110,008 OLOn 
15 22 14 3 4 2 3 4 5 5 8 


CHAPTER V.—R COMA. i 


TABLE 41.—4315 R Com#. OBSERVED MAxIMA AND MINIMA. 


Elements of maximum. 1856 Dec. 20 (J. D. 2399304)+361.81 E. M—m=1194, 


MAXIMA. MINIMA, | 
= Date. Mag. = Date. Mag. 
g Corr.| Wt. || & Corr. |}Wt. 
16 Calendar || Da oe PR: cay Calendars. | )|s- Damark P 
38 | 1894 Sept. 3] 3075 | mec eae tS eA EA ORL SOOmNpLZO| ea O.SO iit Cam | eenre se +23} 2 
40 | 1896 Aug. 30] 3802/8.92 |9.22 |+26] 13 || 41 | 1897 Apr.14|}4029/mc |..... ae a) =! 
41 | 1897 Aug. 19] 4156/8.40 | 8.70 |+18] 23 || 42 | 1898 Apr.13}4393|mc |..... Spe) 
AQa| 1808 “Align 2314525 NOLOse Oe See lo 25 Loe A sel eOOuA pian 47740: aC ise | eee se at 2 
44 | 1900 Aug. 10] 5242/9.20 |9.50 |+19| 17 || 44 | 1900 Apr. 1] 5111} 13.98 114.28 | + 7] 27 
45 | 1901 Aug. 15 | 5612| me ano |\ape27 I 45 | 1901 Mar: 26 5470) 1c lee ee cS a | 
46 | 1902 July 29] 5960| me pobe [seagull Alien || cer ebaseal evioli aes Ge) || wees |) = exe aa 
48 | 1904 July 28] 6690|8.40 |8.70 |}+20] 5 || 47 | 1903 Feb. 25] 6271] 13.7+]14.04+]—19] 1 
49 | 1905 July 24|7051}8.90 |9.20 |+19}] 5 || 48 | 1904 Mar.24|6564/me |..... Seta 

49 | 1905 Mar. 17 | 6922| 13.67 |13.97 | + 9] 18 


TABLE 42.—R Coma. VARIOUS DETERMINATIONS OF 
COMPARISON STARS. 


oe | 

Ho M: Parkhurst. | 

Star. | Hagen. | HCO. | parpnurst. 

EH. Ps 

EF 8.2 7.61 7.82 7.62 7.92 
a 8.6 eee 8.90 9.09 9.39 
R 8.8 g.O1 9. 36 ORIS 9-45 
1U Ong 9.62 10.11 10.14 10.44 
d 10.0 10.81 10.97 10.67 10.97 
E 10.8 1:25 Op nmrearse ets 12.43 wD F/R 
U : 132 ORM meee eoaex E2001 LB 


ry 


Some of the various magnitude scales for the comparison stars are collected 
in Table 42. It will be seen that the Hagen scale is very much compressed, 
the interval between F and c being only 2.6 magnitudes, whereas it is 4.81 by my 
measures and 4.85 by the Harvard measures. This may be due in part to the 
yellow color of the star F, but seems mainly due to the star c. No magnitudes 
have heretofore been published for stars suitable for comparison with the variable 
near minimum, evidently because it has not been observed at that part of the 
light curve. 

The redness of the variable is given as 4.0 in Chandler’s Third Catalogue. 
Photographically it is at least one magnitude fainter than 7 at minimum. 
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OAYS. 
Onhe. 100 200 300 400 
8 HARES SSAA DROP AEA ARRAS PSRs RON ROeR AERA 
TTT Ty Seba) ty EL pf ELE tt praia ae BR 
HACE 
4315 RP COMAE 
5 = 1010 
9 tT} Cn tee 322 


12} 


Fic. 15.—MEAN LicuHt-CuRVE OF R Coma. 


CHAPTE RYE 
5798 RU HERCULIS. 
R. A. 16h 6m 28.7; Dec. + 25° 19’ 56” (1900). 


This is another of Anderson’s discoveries, to which Chandler assigned the 
above notation in the Astronomical Journal 17, 64. Some confusion may arise 
from the number 5796, being given it in the Astronomische Nachrichten. The 
announcement of discovery was made in 1896 and observations began in January, 
1897. One other series has been published by H. M. Parkhurst and A. C. Perry. 
The details of Hartwig’s observations have not appeared, while Esch has pub- 
lished only three comparisons. 

The places of the brighter comparison stars were measured in July, 1897, 
with the 6-inch, and the fainter stars 0, m, n and g in June, 1900, with the 4o- 
inch. ‘These places have all been checked on the photograph. The star p was 
selected and used with the 6-inch, but its photometric magnitude was measured 
only with the 40-inch, and seems to be too large numerically. 

The place of the variable given above was found by applying the coordinates 
in Table 45 to the Cambridge A. G. positions of the stars a, b, s, andl. It agrees 
closely with that given by Hartwig. 

The light curve shows considerable range in the magnitude at maximum, 
at least from 7.4 to 8.8 on the Harvard system, with the alternate maxima bright. 
The minima are more uniform at about 14.0. There is an unmistakable halt 
in both branches of the curve, at somewhat different magnitudes. This does 
not amount to a secondary maximum, if we may trust the evidence before us. 

The last comparison used in forming the mean light curve is that of 1905, 
January 12. 

5798 RU HERCULIS. 


TABLE 43.—STANDARD MAGNITUDE STARS. 


1900. Magnitude. Residuals. 
Color 
Catalogue. Measured. From Cats. 3 
Star. | B. D. No. RA Tee. P.DM. Nights 
H.c.0|P.DM| H. | P. | H Emi 
° h m s ° ' 

B +27 2595 | 16 05 58 | +27 00.5 |GW+] 6.68 | 6.88 | 6.62] 6.89 | —6)+1]/+7 
C -—27 2507-| 16 07 01 | --27 09.8 |GW—| 7.37 | 7.80 | 7-53 | 7-80.| +16 o| + 2 
l +25 3039 | 16-05 56 | +25 44.8 | GW—/ 7.48 | 7.68 | 7.39 | 7-66 | — 9| — 2| + 4 
ICAI Merce Seseraeseets oe rcift stoke wales Sosuemane et skauere TAS NOTA, |) Jaton ged 5a eae TOst ae) Teles 
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COMPARISON STARS IN B. D. CATALOGUE. 


7): 
No. Mag. 
° 
+25 3040 | 9.5 
+25 3042 | 8.5 
+25 3044 | 8.8 
+25 3046 | 9.0 


165.48 


1855. 
Dec. 


° 1 


+25 50.0 
+25 20.2 
+-25.48..2 
+25 36.5 


TABLE 44.—5798 RU HERCULIS. 
Beep: 1855. 
Star Star. 
No. Mag RA: Dec. 
ie} h m S e UI 
u +25 3031 Be okey OU PRUNE EOI Om Aare) 23 
t +25 3036 TAG WOPa2 45s 25er ons a 
Zz +25 3037 a5) 16 2°29 |-525 53.5 Ss 
w +25 3038 eS 1O 8 Ae 2a} 25.86%, 5 b 
TABLE 45.—COMPARISON STARS FOR RU HERCULIS. 
Coordinates from Variable. 
Light 
Star. Scale, 
RAs Dec Steps 
“ “ 
u 2273 —167.9 | — 558 26.5 
t —I1110 — 82.0 — 493 26.7 
z — 560 — 41.4 +1580 17.0 
w’ — 208 — 15.4 + 1 —7.5 
y LOD — 14.7 +2575 17-5 
p =1499 ESP hes tS fe) 
te — 99 — 7.3 — 12 —9Q.1 
r — 94 —- 6.9 — 546 osce a 
l — 87 6.4 +1491 34.0 
w — 84 6x2 — 1239 15.0 
i — 59 — 4.4 + 368 10.0 
q Ser + 1.8 — 481 12.0 
n ce 835 + 2.6 — 184 2.8 
m + 44 am eS: — 243 4.1 
g se age +. 6.7 — 49 8.0 
h + 187 + 13.8 + 191 6.0 
36 232 = eek +1342 16.4 
c + 267 + 19.7 + 669 14.0 
e ae Bie + 22.5% a 423 TOsk 
d + 473 ater ean es S| Tgut 
a +- 921 + 68.1 — 384 20077 
Ss + 981 + 72.5 +1239 26.9 
b +1335 + 98.6 + 580 21.0 


Magnitude. 
Measured. From 

H. P: H. 

yeasts Sail ligg Westie ener 8.81 
AGE We hile Sarena 8.80 
10.15 LOwA2 ea nee pare 
14.68 TAS OS ime eects 
och Gte teal Messiaen 10. 36 
13.42 13.69) |) Peete 
15.23 15) SOs |e atser 
7239 7 OOmm wmtenen 
Rthevebete Wt ekeretels 10.77 
Bion ites He agat c 11.64 
A owo | merce 11.29 
12.75 PA sO2N ele comida 
12.40 GOA We Rons.6 
11.96 APA T BIN AS OF 
12.06 MASCRY At Bene 
anes ih kaon 10.54 
Seer sere 10.94 
Dieso) PEGG. Wl eng 
Soy  teedevele 11.09 
8.61 SESS. Ie sera 
g.22 Oe4 Om | Meroresers 
9.58 OHSS) o |p aerate 


Curve. 


see ee 


se eee 


ee eee 


se eee 


e-mes.<) is 


Oifeete te 


STELLAR PHOTOMETRY. PLATE 6. 
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Scale, 1 mm = 15”.3. S) 1904 June 8. 


5798 RU HERCULIS. 
R. A. 164 6m 28,7, Dec. + 25° 19’ 56”, 1900. 


CHAPTER VI.—RU HERCULIS. 


TABLE 46.—5798 RU HercuLIs. PHOTOMETER MEASURES OF COMPARISON STARS. 


1904 July 31- 6-INCH. Good; twilight at beginning. 
{ 
: 3 Mean Scale Readings. Magnitude. 
ge ke) an Star. Scale Readings. (Ce 
Mean of 3./Mean of 6. ish 1p 
h m & 
LOS 20 (a ISIE THOS G) SKOIR eos 11.07 0.40 7.56 Taos 
Bax GG) Sait fda) Fh OR 8.53 0.16 eee: 7.59 
l O72ee ORO Oat 9.10 9.44 0.24 7.40 FO 
Zz AEN 42 On8240 Ba E07) 33.89 Sey, 10.33 10.60 
Ss 25n sees. O) 25113 25.20 25.85 Dee) 9.38 9.65 
b 27).8.28.2 27.6 27.87 27.89 2.44 9.60 9.87 
a TOs eLonO elone 18.73 18.95 TeA7 8.63 8.90 
v ADNOM ALE EA a7 nips eee A ia cee 4.05 ELIE 11.48 
a LOTOe LOA eLOsS TOmiye il) o<tavn eel. abc nical mere ne 
b 28.0 27155 27.9 PY AKO, 8 Yak a Mey eee eee inn hte mGmGuGe ||) CORO 
§ 26.0: 26.38 26.1 oA ACen Cee aie eee Is “cones. te) ome on 
24 z 33-8 34-5 34.0 CV Oe tic car DMcrEreioe™ |). 5 iawn tt ote now 
24 l LOMSUECE ea LOMS ONG ime WM ote Ml) earners. cll. or jr at hum came 
Bu QuOjn 0255052 [oles te eed oO ME | Ce iy nl mec) Ln Aime Pee ache 
Car 1607) 17-07 10.0 TOSS 7. al “Ss keeacy UE os Seep | eater cll ave eer 
1725 0823 G SD IGA? Vi yO) TIAIO. (Ne Moteryeee lie Saco ete | meee 
1904 September 3. Good; twilight at beginning. 
18 24 34 Ba LO WG) Gol) pen Ghee 0.07 Feo 7.58 
Caz T513u 10,00 100 iteemtetatel 2 ere ase ter 1.06 8.30 8.57 
G Op 2a 1Ont One 9.50 9.75 0.27 TiS Hoa 
l StOmoEOmeya 7, 7.90 Hage, O.11 V3 TmO2 
lax 15.0, L007) 1LOss WG SRY I Sea ML 8.36 8.63 
Zz RO ZO QD 30.60 31.44 2.85 10.09 10.36 
36 Ss 20k QT 5p 2ho 2A 22.92 1.92 9.16 9.43 
b DULG S95 PES) 24.97 25.80 DDD 9.46 9.73 
a LIZA to ae 17/207 17.69 Deer 8.55 8.82 
v Dake Pg) Pap ies 2 OT eee atclaey at 2.38 9.62 9.89 
a 17.5 16.8 18.5 7. OOM in eect Rete (cts ns eee ae oe, 
b 26.2 26.9 26.8 26 O3e |. ccna, 5 (Se eee gl Ee |e 
37 G 2AROP 2AeOLaA ae 22 Oy ee ree es Rear tr II AS on oie be) anes iaes 
Zz PPA IP, Bi 32527" a ae acy | eee oret: anes | Meme ean | Ecce 
1 Sl un 7 Om eS OG, le ictae cecil) Bamese oro ae | eee a en eae 
G TOTO OR OeLOn2 TOJOO. FL \autecshn= jer eee ae Ile ene lo eee 
18 48 37 Bax ets (Chee ay 2 PEE OTOP ara testens7 Coen le Peete reh ee | ER rece | Mn en 
1904 September 4. Quiet; stars dull; fair measures. 
19 18| 41 G 13.3 14.3 14.2 13.93 14.00 0.79 7-49 7-76 
Bas 1453) 14.0)0329 14.07 13.95 0.78 7.48 ao AS 
l ¥27O) Bas 12.0 13.00 12.97 0.63 A Be 7.60 
2 35-6 34.5 35.1 35-07 35.90 3-45 10.15 10.42 
Ss 28.6 29.2 28.8 28.87 28.47 2.51 g.21 9.48 
b 2043) 302083025 30.47 29.82 207, 9.37 9.64 
a DAN 222 52 Baws 24.63 24.32 2.07 8.77 9.04 
43 a Pe) PING Py aa 24 OO? ly Weta: See EG oe eee 
b 28.7 29.0 29.8 Zr TG Me etheks cy’! NL ca eevee ee ele ie | lee ee ge 
S 28.2 28.2 27.8 2S -OF21 |. Poctera of 1 caster oa muna eae gente oe 
z 37.0 36.8 36.4 3O'5 73. Flee ocak | tn | er eee | el cee 
ey! Da. OF t2 0012.9 T2!-O 37 yl" UPcanetees -| Ws aie Suen | eee woe we | eee aa 
Bax age Shae AL Tiebortl PBN SS le Mecsetera @ || Ma ceaees | et ee a ee 
43 G Tor4ui42t4.6 TA OF, sere sce es «| aene B ee 
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TaBLE 46.—5798 RU HERCULIS. PHOTOMETER MEASURES OF COMPARISON Srars.—Continued, 


1904 August 11. 12-INCH. Good. 
| Sidereal | Zen. Mean Scale Readings. Magnitude. 
Time. | Dist. | St? Scale Readings. Ci 
Mean of 3./Mean of 6. lel, 12, 
=—|——— 
Tome 29 m 54.8 54.3 53-5 54.20 53-30 5.10 L255 12.82 
n 57-4 58.2 58.3 57-97 56.79 5-33 12.78 13.05 
Vv 34.5 35.8 35.4 eRe eel misstuot 2n22 10.67 10.94 
g 46.4 46.4 46.9 46.57 48.05 4.63 12.08 12.35 
h 48.3 47.8 47.3 47.80 48.19 4.59 12.04 12.31 
e 42 OuA2nOnA set 43.00 42.52 4.06 11.5% 11.78 
a 15.0 14.9 14.8 14.90 i525 1.08 8.53 8.80 
b 23.9) 24.0) 25.0 24.30 23.89 2, 10 9.55 9.82 
Ss TS 5 LOZ LOR 18.80 20°77 1.80 On 25 9.52 
Zz BO208 3h 2GO.0 30.80 SG sy! DGG 10.22 10.49 
zZ Bue er SUC AL es BY: ATi Me eoreens ec ae ween ohne | Patient 
S 2IEON2 3 5 2 ey eka | wooing ip tomers oll Mos aoe “le. atcortec 
b PENI DELS Petts) QR AM Me ee eect aie sirete il lle irars cee Nl) eteketeres 
a 15.7 16.0 15.1 FACWLOSD Ne Meororcron. Mill aoa be LeAcw me ls Ao cot 
e 42.0 42.0 42.2 AD OFM Tees Mest Sq). Ueisacss clon) ||) etree 
h 48.1 49.2 48.4 eeu At deco, oll ence | wo erorem ell ites Ono 
g 49.1 50.7 48.8 hay UN aoscices Wty Gaga, I) Se weit oi moor 
18 28 33 n 55-1 55-7 56.0 SR SOO 24 here tl) Mcerted se sence |) pater 
m 52nd 52306520 Coe WW aetoa Ih capac WW ausqoe le” aAtab 
1904 September 8. Fair to good; quiet; rather dull. 
19 20 42 2 DYN) Bil. OD 24.00 24.99 2.20 10.13 10.40 
5 16.9 16.8 15.9 16.53 16.47 Te 5 9.18 9.45 
b 18.1 18.6 18.9 S53 19.43 T1632 9.56 9.83 
a TDS eke ato vA! 1213 TPS AG, 0.76 8.69 8.96 
m 47.0 46.1 46.2 46.43 45.00 4.33 1D AS) 12.53 
n 50.3 50.0 49.1 49.80 50.44 4.85 12.78 13.05 
g 40.0 40.6 40.6 40.40 40.63 3.85 11.78 12.05 
v Hyfotes sige) Oae 16.43 16.70 1.29 9.22 9.49 
h AS Gf UlevO ABRAG) 43-47 43.20 Agat2, 12.05 T2432 
e BOnTesh er 3208 36.03 36.50 Kiecyy/ EDO: Pi 7, 
é 37.2 36.8 36.9 BloeCW Al os acid eer Teco walt Museceees 
h 42.8 42.9 43.1 AD OW AN Perera Ce cseeaey | meceey en cuct as|[o) repent 
v INP AOP Meg sap Bios TORO FUEL west e [Reeroee oli acta. ON) Veveote 
g Aoi ier On AOS ZA MG ote teree a eee ee LON ta laa ere. le) A meesee 
n 5 2atesOnOe5 lar ES) eo 7 Ale A Wer crore oped  Maeserrin ceo bic Geet |r peacocean 
m 45.2 46.2 45.3 TSG = Me goad eleriucnc ei} “omosoly =| Pores 
a EE TER 7p TASC) EBV oY Seiya Sam Comerers. Nill etme 
b Zi OZone elon) DOWNS dell parsers coon! | We ace ey lee Teka eee 
S 16,031654 10.5 TOcAOw WN voce ce. |) oceusesces polly cecpteones aun i aceterc 
19 47 47 z 2OsAN25 Ay 2 Oe DET OW wil ocevoricha e|t) Salone = [Men Spore ctee me Memeneeeee 
1904 September g. Quiet; quite good. 
19 O 39 z 20,0080802955 29.93 30.15 2uOy LOW TL 10.38 
Ss LO) Sale? oO). 19.53 20.72 1.79 oF 23 9.50 
b DN OS GVA IYO) PREC 20h GG} 2.18 9.62 9.89 
a TS omLOwO myc 16.13 15.82 Te NG 8.61 8.88 
m 51.5 51.4 50.8 ta Gia 575 4.96 12.40 1207) 
n B52) Shake Bio 55-30 55-47 5.25 12.69 12.96 
v 19.6 18.8 19.8 19.40 19.10 1.61 9.05 9.32 
g 47-3 48.8 47.8 47-97 47.64 4-59 12.03 12.30 
h 50.0 49.2 49.2 49.47 48.35 4.65 12.09 12.36 
e AON2E AT 520A. 41.10 41.19 3.91 ae 3) 11.62 
e 4i,0041.2 41.0 AS 27 an smi ea oitaon TI) Geese Wi maceeinats 
h 46.2 47.5 48.0 AT DAe Wi eer yel o Nig ade Ul meee eee 
g Bi eOrAgiO: Ages 47 SBON |S eal aere. Ui cevcrsneen | rene Bea see ee er neers 
v 19.8 17.8 18.8 1880) NS soem ereraesss |) Law ana 
n 54.0 55.8 57.1 EL VAOS MAE TepOr roe wa ae cick Sill Monsees 
m S2On52 0517) 'SLSORZ i! © deren metre ees aee sis 
a PRR Q TSS eb a5 tM ard (Oe Merete ce ele one “lPe ona oc 
b 264726. 402 560 BOS2O) vil). wrocasouca Meee all eter 
S 22).2) 21 10, 21..0 PB OMe tongue ie cota il) oucdn 
19 27 44 Zz 30.6 30.5 30.0 clove yen Meme etl Moats: \. charset 


CHAPTER VI.—RU HERCULIS. 


TABLE 46.—5798 RU HERCULIS. PHOTOMETER MEASURES OF COMPARISON STARS.— Continued. 


Ta 


1902 March 5. 40-INCH. Fair. 
einereatiliZet: " Mean Scale Readings. Magnitude. 
Timer labisk tar: Scale Readings. Cc: 

; Mean of 3./Meanof 6. isl, Pp 
h 2259) 23,0) 2A..6 23.80 BE AG 2.04 teu 12.38 
gZg PINTS Privates P30) K0) 22.43 22072 2.00 12.07 12.34 
n BOnk 30.5 20).71 BOR LO ee micah 2.67 12.74 13.01 
m ZAR Se 25|.O1 240 7 pi were’ “|| etna Za S £2525 12552 
ie BERN S aes 47 piece toh eek ieaea Be 22 13.29 13.56 
cD 45-3 45-4 45.0 AS Gam |e = 4.36 14-43 14.70 
t 56.4 54.0 55.0 BUSee | waccciss - 5.24 Lash 15.58 
g 23n2 2343, 2225 232305 (G10 eect Nunes ae lek A Aer TE Boxing 

14 35 h Dey O) POL IG) PRO DA 3 Wad MeN eel We eee Lille are cg ond ene 

1902 March 15. Clear; unsteady. 

15 10 h 2X00)! BOA Satay 30.57 21570 2283 I2a12 12439 

g 30.0 28.1 28.7 28.93 30.03 2.65 II .94 IZe2T 
n 35-7 38-3 36.3 36.77 37-10 3-45 12.74 13.01 
m 34.8 34.0 34.0 34.27 33.99 3707, 12.36 12.63 
2 43.0 43.4 44.3 43-57 43-55 4.16 13.45 13.72 
w 59.2 60.0 59.0 SORAGT s|ieerctcred 5.46 14.75 15.02 
Pp A2,% 44.5 43.0 NGA ania Wt eernce || wotossrck nl] loa 'e Sieh wy Sitio 
m Sioey SVD Lilet Boa TO Nara cxeueun fi|t Mencetevae: | erect een eerie 
n 38.3) 37.22 BOS Cuhe Syne mess r a ello sonece th tadenn 
g Bidgae BAGGY Veyovsco) Ceo an ema ee ll mcioae © Hill canoes 
h BY DERG IS B86) ROS LON louaes wives 4 LUN esc eaee ee ee a |e emer 
1902 March 15. Light turned down. 
n 27.2 28.4 20).0 28.20 28.67 252 12.74 13.01 
m 2Omon 24 Sess 25-53 25.15 2E2 12.43 129) 
p 36.8 37.3 36.1 36.73 35-90 3.29 13.51 LBe 7 
w’ 47.8 48.8 48.0 48.20 48.22 4.64 14.86 Tes 
t’ 57-0 52.8 56.2 55-33 54-67 5.20 15.42 15.69 
i 53-3 54-7 54.0 BASOO: Vi its Cieln | ec eens Cee, baer 
w’ 47.2 47.8 49.8 ASLO | 9 15 So ea reer Se ewe | a ew ee 
p BOn2 3 4n 2 tae 35207. eo sree US Soeheneae = Nemertina span Ne oceans 
m 2433 2543)24-7 27 eas iG faites Wrens it MMe eens com Lie Ssomome elk Ban.e ec 
n 20.8. 27/54) 20/02 Xone eal orcas |S cro ih sondao. Wh (ance cn 
1902 May 2. Seeing good; perhaps variable. 
12 45 j 27 ASO nl I209 29.13 30.16 2207, 12.20 12.47 
h 80,0) 25. 5)°29-0 29.17 29.20 2eae 12.10 E2ay7) 
g Aga e Pigs) Prods & 27-70 27.84 2.45 II.93 1225 
n BOD. BiG, BK 33-70 34.69 3.16 12.69 12.96 
m BoP On a2 Ou s 22 32.47 32.15 2.88 12.41 12.68 
Vaz 7h One 17/08; 16.50 16.14 Te2r 10.74 II.O1 
ie 61.3) 01%-5-55.5 60.50 58.94 5-44 14.97 15.24 
w’ Ciiais) itor eins) 55.20 54.10 5.16 14.69 14.96 
w! 53-1 53-0 52.9 S300! |!" sieeueyet il. Meyeee eemed” aanouenetee 0 Melua ceates 
’ 56.3 5775250-3 Cy HES fee MCR CNC Nourse = slp morkcraeedll |) Ro oie 
Vaz TOL OPIO@1. E52 BAL 7 Ay ame CORTON. al MR CCHO Oh Ie | aa ceer ae] | 2 emncccl ore 
m BAO) BWisy?) 63a BU SOZy Marcas, |e <eaceuraa | memeresta tomes ONAN Wateyen ts 
n BANS 5 ONS Tae BE SOTE Ee ieracion [te eyderere € eeeeEarermn Olluarcrernace 
g Dg ole Ciglaisy PASI) ZIG HELO 7 le ea CNS it pa OTR. all Ce CccOm aa | Se ee Gc 
h 28.1 29.1 30.5 POO Alt oars oil [bcc Crees onl mceceaceceman Pe mbar react: 
f BEANS Sooo: Bir NO mee al Canc teren © ||aleccrrctatl ailhew caceds tor mune etere repels 
i Fg). Bue) Gioacks ll. agueecs He chooroy a) Means af speeeen enh earn 
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RESEARCHES IN STELLAR PHOTOMETRY. 


CONSTANTS FOR REDUCTION AND COMPARISON WITH CATALOGUE 


MAGNITUDES. 
6-INCH. 
1904 July 31. 1904 September. 3. 1904 September 4. 
Star. Obs. Mag. | 4 Mag. Obs. Mag. | 4 Mag. Obs. Mag. 4 Mag. 
Ce C. aire Cc 

Ht. Pe ial 12% He hee H. Pe jel. let Ee Nee 
B |—0.59|-6.57|} 6.84;)— .11,— .04;—0. 68} 6.56] 6.83}— .12]— .05] 0.03] 6.73 7.00|+ .05|+ .12 
CE 0. 40) 7.56) 7.83|4 -19'+ .03| 0.20] 7.53) 7280-4 .16| =00| 0279] 7.40] 7-76|-+- se2|— 04 
L 0.24| 7.40 7-67|— .08|— .o1 0.20] 7.44) 7.71|— .O4|-F -03| 0.63] 7.33) 7.60|\—-15)— 08 
Means.| 0.02] 7.18) 7.45)+.13;/4.03)/—0.06] 7.18) 7.45/+.07/+.03] 0.48] 7.18] 7.45)+.11/ 4.08 
M,. oe Teed OER? elRSIEen oon Gem e Tee DANAT eS te a Meal eer ete Leas On 7O|e OUT amie nner ac 

12-INCH 40-INCH. 
Cc: (SF 
Star. |g inch =| Ste ee 
Sept. 9. Aug. 11. | Sept.8 ‘| Mar. 5.|Mar. 15.) May 2.| Mar. 15 

Gagncgs oeshes 8.65] 1.17 1.08 Oz Oral AO tern stare sere 11.96 2.00 2.65 DES aH vols olor 
te ieee 9.48} 2.18 PEO) EROB” Iladtinewere ion cecoans 12.06 2.04 2.83 Dp Te Nae e ia 
Seana ae O.25) i. 79 1.80 Teo Wank 12.40 2LO 3.07 2.88 DOF 
PRP Oey O aCe IO.19|" 2.67 AG POIOMNOn Gs wo coe i275 2.67 3-45 3.16 252 
MeaniC ae. an 1.95 1.94 1-404) Mean Coe oe mes Zea 3.00 2G 2.36 
Mean Mag 9.39} 9.39 9.39 9.39 Mean Maz.)| 12.29 |) 52.29 || 12.29) 12.29 | 12-58 
MES eeeisicic eilln aiohs os 7.44 7-45 TEQR See ee a cas 10.07 9.29 O25 38\ eto 22 
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TABLE 48.—5798 RU HERCULIS. MEAN MAGNITUDES. 


19 


6-INCH. 
July 31. September 3. September 4. Mean 
Star. SA ea 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H.|Mag. P.| 4 Mag. 
RRA Soh nein Se ates o 6.57 | —0.05 6.56: | 0706 O27 ose Onur 6.62 6.89 | +0.07 
CRP ecient 7.56 | +0.03 Tea 0.00 7.49 | —0.04 7253 7.80 | +0.02 
Leta pecs asin oe eo yas 7.40 | +0.01 dA OLOS 7.33 | —0.06 7.39 7.66 | +0.04 
SVU GE Tareas seein hayes cre leave ae est eee eae | reece neha Tree meme I aoe oe morale omc 7.18 7.45 | +0.04 
Ds Sracakcaticeeteveccue:ncenalsate 8.63 | —0.02 8.55 | —0.10 8277. |---0.12 8.65 8.92 | +0.08 
Or rar erase ake eon oes 9.60 | +0.12 9.46 | —0.02 9.37 | —O.11 9.48 9.75 | +0.08 
Sioelletatatas aeration ci euaieus toes 9.38 | +0.13 On 1670.00 Sage n ee tear! 9.25 9.52 | +0.09 
LAGS eS CORA CRCRS ME Re RERCRORE 10.33 | -+-O.14.| 10,09) | —©.10: |, ¥O.15 | —0.04 | 10.19 | 10.46" |) 0-09 
SSN TVs preemie d Sell ear-nd Greco Oks lo n= Seb Suro| (acco. (ao J Reena enti neeiee 9-39 9.66 | +0.08 
12-INCH. 
August II. September 8. September 9g. Mean. 
Star. 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H.|Mag. P.| 4 Mag. 
| | 
| 
iS CORIGch as Atenas Coe 8.53 | —0.08 8.69 | +0.08 8.61 0.00 8.61 8.88 | +0.05 
im 0 FN ce Boren Se Oa 9-55 | —0.03 9250 |g 0-02 9.62 | +0.04 9253 | 9585 } +0703 
Spaeisearais ie Gishaloccreptorsee 9.25. |\2-+o704 9.18 | —0.04 OQ. 23ehu 1 OlOr 9.22 9.49 | +0.03 
PAIRS one oe Rea es 10.22; ||1-0..07 |NTO2130|) —O-02 | JOLT | —O. O40 | S1O-r 5s letOwd 22 |) Onor: 
ICA TI rere tetetete sl citer aie na|| ote ne ea eae kone tieekegonioles cle etarecars Al ace see 9.39 | 9.66 | +0.04 
(SA CeC eI SRR RTRY SES OIE LU 5h 4" Osteo kt 305) —O. OOo STIn SS l= OV OAM nce Oa eer OOF OOS 
{ devi Raho ONIRIOTNO DL CIO 0 ORD £2.08: | --O.12)) 21-75 | —O.18 | 12-03 +-6..07.") sh HOO eh 602225) |e} OTD 
| VCORE TOTO EAS EIR Oa 12.04, | "—07029|' 12.05) —OvO1-| ¥2200-| +-O503 (9 52-06719 12,23 1 -E 0,02 
£0 GRO IEODOG OO 12555) |) + O.05) | 22.20" —O.24))|) 32-40 0.00 | 12.40 | 12.67 | +0.10 
CPB cient SCHR OLPO- Cen OE LICE 12278) 1-1 O71035| 112478511: 0.03 |ei2.00 <> 0.00) S52 75 sere O2) ho s04. 
MEW esWio.cin ae og oo mated Areca coe! Koes Albccomupo Peateas pam ooco 4 12.11 | 12.38 | +0.07 
40-INCH. 
March 5 March 165. March 15. May 2 Mean 
Star. i 
Mag 4 Mag.| Mag. | 4 Mag| Mag. | 4 Mag.| Mag. | 4 Mag,|Mag. H. | Mag. P. | 4 Mag 
(oe 2 O77 --O.OGn allie O4= OOF Heri ens Fon Lt 93 |-—-0.05 11.98 12.25 +0.06 
h. I2.1II | 0.00 | 12.12 OOF | sarah 26 9¢ £2. LOU OLOE EZSTT 12.38 | +0.01 
m T2-2 eas T2636: 0.00 | 12743 1-0.07 || 12-41 |--0206 12:36 12.63 | +0.06 
n. 12274. | +0.01 12745-0200 yi 12274) 1-1-0. 01} 52.699) O.04 12.73 13.00 | +0.02 
Rea E Ni ees teerasee af eed cep ect] eset enetena fiecesrnrwaesenc ioc eketretauetel oneie olen diilkeys syne te detel wise) 5, = 12.30 E2257 0 20.04: 
p...| 13-29 |—0-13 | 13.45 |1+0-03-1-13.51 |+0.09 | ..--- ee 13.42 13.69 | +0.08 
PEE Si) [-OcOS at eonces ee See tO. tO) I) T4072 | O..26 D5 228 15.50 |} +0.18 
w’..| 14.43 |—0.25 | 14.75 |+0.07 | 14.86 |+0.18 | 14.69 |+0.01 14.68 14.95 | +0.13 
5Y CET es eee SRS Irs, oat ko cheeses ope cieay IS thr ©5028) /enemueiacb aes ee Saoee eatin bearesececieee 14.44 14.71 | 40.13 
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MAGNITUDE 


Fic. 16—MAGNITUDE-CURVE FOR RU HERCULIS. 


No. 


——— 


~ 


O CONIA W WN 


IO 


Month 


and Day. 


1897 
Jana 7 


May 5 


17 
25 
June 7 
20 
25 
July 5 
17 


Aug. 3 


Sept. 3 


May 7 


TABLE 49.—5798 RU HERCULIS 


CHAPTER VI.—RU HERCULIS. 


VISUAL OBSERVATIONS OF THE VARIABLE. 


8I 


Date. 


Hour 
Sate 


ANDAIYUMMHOIDMMDODDNOSO © ODKLUY: 


ot 
te oe o} 


| 
co 


te 
NI NI 


= 
OV 


nO OO 


an 


Julian 
Day 


2410000+ 
3933- 


4050. 


G. M. T. 


[ele) 
63 


Ocular. 


DADADDADDAAAADADAAA A Annaaaga a a | Aperture. 


Ou AON LCN CN NANNDDDAD 


— 
ANAAAVNN VN nN NHNNKHAAD A 


Means. 
Comparisons. Reduction, Steps. Seeing.; #¢ | 4 Mag. 
Steps. | Mag 

TAU SV 20 Ra eee nee Tee ZI PINKO) crear es oe 24.3 9.17 | good o | —0.12 
es AR ace Epc ater care: Oh oeecy Bus 12.75, ZOod | Dre OuZo 
(21 | Oe AERO Ora eps DO EAE RO Oe <6 <2 fair 
CA ike Ye Banca Re PAPO eR | NE Cncich oa anita eee ea <6 <2 good 
CRAP RF UN are oss eee a eee teen eae ee a aioe <6 <12 good 
[VERN ear. Paste days Sa ates |e eens ates ee ct ab es <6 <2 good 
AST Ey A DOORS vith cee a Rn A Rema hoes ote eo aR CR <6 <12 good 
Cl 2p De om eee ye atl eee, ns en tes SO aces <6 <2 fair 
(BPD fi 0 Os clh Oe PRON es a Oa. OP RI a eT ah <6 Ie good 
EN lee ; Mtoe hy nesloyl cc eed atari —1.5 C37 good | 194 | +0.06 
(D AbiewvOs so) CUES Ws Saliqcocemugoamweoeaan As <o GQize3 good 
DO NOCUSceM ait ps han tially ee cee eee sya <o 1323 fair 
DET OtESCCM PLIES IDs rere ney oes lence cise nee he are ae? <3 <1228 poor 
UTOUSCEN MILI Us 11a Mallee eae Aaa tee oe eee cag APS fair 
OMOLSCCM MICE a aeiareailincia ss tea ae aes <o <3 good 
OLG ESOT HONE), o amen allan Oem Oa rmet Cece <3 228 moon 
UrnowSeen lint Olam atleast cel eee ee <3 <8 moon 
VINO UE SCCMMLIM TE T <cplan Peres erste eaeci seen emma See <2 <130 fair 
PINOGeCNe IMEC Dee tere ||olesaiacune <roreve tere ne <o EAS good 
USuspected opr wer wage ep abs |e stereo lier eee te gee <o A good 
Amo ticecn litters <a7e mail vac olsen epee <o 033 maha 
DIN OtASCCH MLL Ade eta Oe cele e mete: <o << Nigyas) ape (eet cas aes 
PADI eee ete oe Sah or oie ennthe bie tae —1.0 13.50 | good | 279 | +0.81 
PCRS E00 UO) oes omc cr cogent We eRe neato e coe ne  E 0.3 13.28 | good | 288 | +0.88 
m+, mi—20, ‘limit v...... DOr FZ Oma ete satan Des 12.89 wnse | 294 | =poOror 
LOMDS (OREO LEASE On Oba nee Buks pSeOn Babe eee Bed 27 fair BO 7a Ome 
MOLU DEN ecnromn tetenen ereiee BTS 3a Bee chem mses 3.4 12.77 || good | 312") --oren 
MIV, VIN, Z5-GV.......... Gy ash Ose ao no Bal 12.80 | good | 360 | +1.50 
LB-AU) VAN ane sae aciacr oie Vlei Scola Sere atitcon: 4. 12.64 | fair 2760: ba 5 

_ ) 
i nee ann peenenal eae Menem ere mere ees bala) = 
DAL VAC AO-S0 nee eae XO s MGan Gy, ALF 20.0 9.92 | good | 4or | —o.18 
U3V, VIA, V4—-5b, VB-10X.. .| 23.5, 30.7, 25-5, 25.4| 26.2 8.87 | good | 4784 --omre 

(22: sai 
u4v, vat, va, VI-25, v4b.... to5 ee us a 26.0 8.90 | good | 440 | +0.39 
vis, v2b, a3v, vt, W3-4V.... ae = ee 25-4 g.00 | good | 449 | +0.50 
£3v, a4v, vo—1b, EB Perera one e 22725-7512 Ue 5 20-9)| eae: g.16 | good | 458 | +0.53 
Hwy nea ete tty 2ALO. 230 Omen ee 23.9 9.25 fair 462 | = On52 
20% 10,20. 

16v, b2v, V3y, V5x, V6--8d.. ee eae er 20.3 9.87 | good | 473 | +0.90 
( ee deer eoitierid 
aoe pee, Was ; ee Ak, iWelay sail | Tews) 10.16 | good I} Os8s 
b5=60, ZO=1V, VI-2%, VAC... | 15/5, 15.5) 17.9) 15.01), (Toor 10.50 | good 5 | +1.08 
DOU U2, 02%, UZW.a2W) a6 al) 15:0, 177.0, Lor4, LS-O) at 10.41 fair 10 | +0.84 
ULE 2G 220 creat LON LOA el Os 17.3 10.37 fair 17 | +0.64 
VO MC QUIEN Ch aL eters eine. 5c 1030; OC), Weare a 9.0 11.80 | fair Cyl) APIS: 
630, Ul 22 eee nei «S - FOOD EG Wat teas Vat TA tiie 833 11.93 | fair 60 | +0.72 
COD ORG < S28 100 Wk ODOC 0 ON CRON ce erates? 6.5 12.25 | poor 7Su let O02 
PAO MBO AM ac wer rnehs eee sees OcOMO maine ee ae 6.1 in AO fair 81 | +0.47 
(= eOh Orion Oly) oobanaoe Ep tayn esate Olek L perio x Get 12.46 | good 94 | +0.36 
BRE DO: USA0) Prec 5 enon on Hoch mosh Os® Soose Ban 12.46 | good | 105 | +0.11 
n3-4v, limit v, m2v ..... One Qal woe nee 0.7 3-20 | poor | 113) |F=-or78 
M2—3U;, W2U aa dan oe ose) Pe OF OmSre ae nei ee ee 13.15 fair [249 OnOs 
PUAN  PO=-0) oes eleeyeta kore erect = PAZ On yoy ee —o.8 13.47 fine 152 | +0.50 
PNOUL Seetiy Limit res rar ester lbeacuessy shee shee nss romney <3 <12.8 fair wire ee 
a not seen) limite 12 <9 enn: coerce tue a eras <eiy Ke! good 
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TABLE 49. 

Date. . 5 

Month | Hour ie g BS 

and Day. jC.S. T. GMT < 

1899 2410000 -++ 

Hanes 18 | 4664.co | 200| 6 

10 18 4666.00 200 6 

Feb. 15 17 4701.96 150 6 

Mar. 4 17 4718.96 150 6 

TOU ete \4735-90 | 1501 6 

Apr. 4] 15 | 4749.92 40 | 6 

16 15 4761.88 40 6 

28 9 | 4773-63 4o | 6 

May 4 9 | 4779.63 4o | 6 

18 OMe 4793203, 6 | ae ale © 

2 9 4804.63 40 6 

June 3 9 4809.63 40 6 

13 9 | 4819.63 40 | 6 

19 9 | 4825.63 6 

23 9 4829.63 ea 6 

july 8 9 | 4844.63 40 | 6 

17 9 | 4853.63 40} 6 

29 9 4865.61 40 6 

Aug. 9 9 4876.61 IX) ||, <6: 

17 9 4884.61 Wane 6 

26 8 4893.58 40 6 

Sept. 4 8 4902.58 eves 6 

20 7 | 4918.54 40} 6 

Oct. 4 7 | 4932.54 40 | 6 

21 7 | 4949.54 4or 6 

28 6 4950.50 40 6 

Nov. 6 6 4965 sof mo 3 

22 6 4981.50 150 6 

Decker, 18 5004.00 150 6 
1900 

Jan. 7 1074 5027.98 200 6 

26 15 5046.88 350 | 40 

Feb. 18 13 5069.79 350 | 40 

24 17 5075.96 80 | 12 

Mara 77 15 5086.88 Zig AN 3 $02 

21 II 5100.71 Pie | 31 

Apr. 4 15 5114.88 275 | 12 

18 12 5128.75 27/5542 

May 1 10 5141.67 Pgs |e 1: 

24 9 5164.63 275 eka 

June 13 9 5184.63 350 | 40 

23 II 5194.71 150 6 

July 21 9 5222.63 150 | 6 

25 10 5226.67 80 | 12 

Aug. 14 9 5246.63 150 | 6 

Sept. 15 ne 5278 150] 6 

Oct. 26 7 5319.54 ayer 6 

Nov. 21 6 5345-50 oe 
1902 

Mar. 5 14 5814.83 237 | 40 

15 15 5824.88 237 | 40 

Apr. 30 ee 5870 Se 6 

May 2 5872 237 | 40 

on 5876 seus 6 

Oct 7 | 6030.54 67 | 12 
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Means, 
Comparisons. Reduction, Steps. 

Steps. Mag. 
Pustispected wines 2—3.~< Geyser tensleteas= fen iee <n ant one 
(OE AW nono odes wne SO, SH isve sooo ac —1.3 13.58 
| PRO RIURG Jee hq mty ues SOO QO se OO, sees hrn roe 9.0 11.80 
BS OO UB 5 wd. 6 ben cme 127O~ 1G cOveb le. 12.0 Vin29 
vig, d4—5v, C4V, V2f...... O40, S16510505:1270 9.9 11.67 
Dh Gs Bure EOI cinnicioiencho a Gir < 17s Gt hay Wee Sere AAT 14.4 10.87 
vi-2d, xo-1V, 26-7V...... TAO ean, sr On5 im. Tey 10.99 
Did ASO tet erere oc ele LAO eT ul aewasie seats 12.9 Teak 
Duiske tind, «hems. © Bere auuaue SO 1a rly aefey L523 10.73 
v4d, V2—-3%, Z0-1V.......-. 1Gjent, TenGy MOG: sal) Seah 10. 36 
OCR MOT) SUK oom aoa6 FON), Boo, PO) Gall Wests} 9-44 
U20, DO-1d,, VAD, W325 255 o> 24.5, 25.0, 2 27.4 8.65 
Ro One BIO oc ea odes 2 apy 20.0,030.0. 3 
NH 80, 62238 entice nee BO iQ ixsrciteis oisge 8 =o ge Lees 
INE Ner re OO lacs abana obo ¢ eels Golovin siua 3389 Wess 
O21 GEVO—SU wonty ee re eet BORA EAR. Sarasa onsrs 34.9 7.36 
LIOP VG VAS eres arene ee Bond u2On si. One Rites 7.97 
1L2=A0 O20, V3—AG. cana) on | BOs 2 OL O63 37 Dine BOuT, 8.07 
Up isa Ot CORE oa oo a PASEO 27g SHEARS 28.5 8.46 
HOU (aren hel iln ob ie bowen Oo.0. 245 20-724 One 26.0 8.90 
G2=30 US D120 peta te ol DPR PASASY, PLOTS 2505 8.98 
UROL O MUN Sie oar ies os 2 Oi 22 sO 27 O) acne Ss 8.98 
a5v, b1-2v, v6—7Z, VI-2a..| 24.7, 19.5, 23.5, 19.0] 21.7 9.63 
CAD AVAC OSA, RUG a eee LfLOv 2 Op 21-4 L751 Oe? 10.08 
ICU EOL UAC ieee tee oe EOLOn el oA sek oad 16.8 10.48 
LAD MOL VDE ev ccskee Matai ae LGrOwOn Ae Sil 14.8 10.63 
LU, VO= 10a) VeLy Led on ar ek Aude 1316) meets 14. OF stony 
BBV WUC Nive cistron sieeve ers D354) EAR he el sic 
ie MABE etecrceis eres easels LPS by ae ear aeaee ) Le fae picktoe 
GI 20 P27 Ghe nee aan ETM O a TORO es netcka ce 10.8 11.49 
ET | dy WO DPT AN ENA nd Gey A ct GIO OG BONNETS 10.5 D535 
LOB OU MOU: Ss GG OO OO Op NRO a hetsk Mee cove 4.6 D2 5y 
ee ene: hele \ BOs Onl PORO: coals 4.9 12.50 
WRAY WES Scbn Gs ODEN OU EbE OP, VROlc cased ow 0.9 13.20 
LO (EPO y WWE Den cas een = ON aes oo coe —0.8 13.48 
n6v, pi—2v, v4w’, limit w’.| —3.2, —1.5, —3.5 .| —2.7 13.80 
NOU, P2v, Mme Z<y : | — 302, — 2 Ow awa On Ommnlaa7 3 
N3-40, P2-3v, V6-8w’.. ..| —0.7, —2.5, —0.5 —1.2 13.55 
TOU PS Uae fe eke sisavere estos Bey, ae) a anlc- ou Sila 14.04 
WIAD, OSD i gaps, oe oe Wane oso dn Eee Reyer —On7) 13.47 
ESB of BONS caro Did UM Oe RyRy) ee g@) sig nico an 13.71 
MUIV OI CU2ZD i. sco = wisyeve ons Bal, 2Oy 20) shawiek 2.9 12.84 
MLO pS INIEND apie es ao os oe Men ee ee ares xt |) LEGO 
(LAW Us 5 TID OOO GO UOT DOUG dG Od HS Oba dase 1.8 13.01 
GE, GE VE ei60 NCOP OES Yo Wate). 225d o Ponto ussite 10 13.0 
HI 20 SUMIC Me a ope weston ek epee tee eesei ly — ieigti 
Z4AU, UN; MID, VBP?. 1... A Of? ove sal eseO ane 12.79 
v5—-6x, 52, s6v, b2-30....| 21.9, 22.0, 20.9, 18.5] 20.5 9.83 
D220.) 03K area oul oe telah BNSC) aatIS So TSe7 10.13 
photometer aaerececs/ 6 Oeilenemckar emer tee <8)a3) 
PHOtometer ecco: acces ae ell Cahne oer ecu ere TOs: 
PROLOMELER. Hee hi car ciace oie sil ernie te ous oe pemenaeere eeE 9.2 
PROLOMELEL Acacias sissy Nac caret meets tenet tenan verkee 9.02 
PHOtOMeteRs oes kas: cas otek oe tae ere ars 9.48 
photometer. stacct eecilene Ee eee STON <6 


t 


Month 


and Day.|C. S$. T. G 


Oct. 


TABLE 49.—5798 RU HERCULIS. 


Date. 
Julian 
Hour Day 

aMOT: 
2410000+ 

9 6252.63 
7 6399-54 
13 6615.79 
12 6636.74 
12 6638.76 
12 6640.74 
8 6693.58 
9 6695.63 
9 6704.63 
9 6706.63 
8 6719.58 
8 6726.58 
a 6727.54 
8 6732.58 

6733 
6733 

8 6765.58 
18 6859.00 
13 6917-77 
13 6931.77 
12 6937-75 
ae) 6958.67 
12 6968.75 
10 6986.67 
9 6997.63 
II FONT eee 
9 7021.63 
10 7023.67 
10 7031.67 
IO 7050.67 
9 7064.63 
9 7077-63 
8 7080.58 
8 7086.59 
7 7106. 54 
7 7139-54 
6 7141.50 
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Aperture. 


Comparisons. 


ILO POA Mec enons saree erst 3 o73: 4 ee 
photograph 
NOLO Staplers are yeeeae 
PUOtOSTAp Ne). caw ie seme 
PMOLOMeLeh a. ce een ee 
PMOLOMOtEL ye er clerrie ele 
PMOLOMICTE Ker peek peie 
PMOLOMELET sect; eles 
LIISA S, eraeM so ORR core te 
pPlOtometeto.. ... .osccn se 
PUCLONIELEL army eas 
Pootometeran qe. see eee 
PNOLOSTA PLS ee. srs eee 
Puovoorapusiy ey aces ‘ 
WHOLOMIETCE nar etree 

l4v, v6a 


b8v, 
v is 
giv, 
gir, 
£5", 
£32, 
n5?, 


g5-6n 


vp, VIO-12w’ 

g8v, N5Vv, po-1Vv ee ouaences 
NAV, P2V, VB-10W’....... 
v not seen, limit m and n 

n5v 
MAU MUS rte ey eens nei 
N2—2), VO=SWieseeie outa on 


UN IHS «wb, bo wicsa goes 0 as 


vO-In, M2VU 
NIV, MZv 
120 AO Nea Guia teri eee 
TOY. U5 Omens po 5 ciels oe 
£5v, MIV, V2n 
LB-AV V2NL, VAIN wont aa: 


OZ eats tga cine ots mal sistas ete = 


Reduction, Steps. 


| (e) | ais ies 
HONDO O0O 
\ @ SI 00 
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Means. 
Seeing.| # | 4 Mag. 
Steps. | Mag. 

16+ 10.6+ | fair | 387 | —o.3+ 
12,00) erred good 51 |) 0732 
5.4 12.40 good 268° |. —0.70 
a ake 12). 32. eee ox pa tke 
Di Os FERRER Oe ca c tel 

Il. 37 good {| (29628 \5—- 0703 

1G AN! good | 345 | —0.29 

10.70 good | 348 | —0.77 

10.67 good | 357 | —0.65 

ee 10.76 good | 359 | —0.49 
16.0 10.60 MOon) (9372s O00 
9-75 good. ||| 47.Gn i= tues 

9.62 | good 380 | —1.45 

9.22 fair 285=)— a7 

9.52 fair 385 ate 

9.5 fair 386 | —1.85 

32.8 HAD good | 418 | —1.04 
ps S 10.35 fair 28 | +0.27 
Tid! 12.08 fair ar ee 
Hoe 12.10 fair 106 | —0.26 
Baa 1S good | 127 | +0.20 
aes 1D Gp good | 137 | +0.12 
—0.7 13.46 good | 155 | +0.39 
—o.8 13.48 fair 166 | -Fosr7y 
}—1.6 13.60 good | 186 0.00 
Ree | ets) poorer a8 3 
—2.7 13.80 good | 192°} +0.1%3 
0.4 13.25 poor | 200 | --0.46 
Os G37) good | 219 | —o.42 
—0.6 ey rls fair 233 | —0.27 
Pf 12.88 good | 246 | —o 71 
1.5 13.05 fair 249 | —0.50 
0.8 13420 fair 255 | —0.23 
6.9 12.16 fair 275 | —0.57 
Baro 12.69 good | 308 ; +0.66 
5.8 iO). 2 fair BLO Osa 
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CHAPTER VI.—RU HERCULIS. 


TABLE 50.—5798 RU HeRcuLIS. MB&AN MAGNITUDE FROM 


40.25 Day Groups. 


Group No.... I 2 33 4 5 6 7 8 9 10 Il 12 
A Ore 40 80 121 161 201 241 281 322 362 402 442 483 
t fo) T07 194 279 300 360 388 429 460 
3933 M Onn, 12S 13.7 1350 phen OS meEzeoOnl kha 3o 8.88 On32 
AM | On? +0.26 + 0.06 +0.81 |+0.76 |+1.50 |+0.63 }+0.26 |—o.61 
No. I I I I 4 I 3 2 4 
t 14 88 138 250 302 346 380 418 464 
4416 M 10.65 T2249) | e138 03h 13.58 | 11.59 | 10.99 9.80 7.82 8.83 
4M |+0.96 +0.57 |+0.58 +0205 |—0.56 |—0.42 |—1.18 |—1.719 |-+-0.05 
No. 5 6 2 I 3 3 4 5 4 
t 18 58 94 138 179 216 254 291 333 379 420 446 
489 M LOL2Sy |PTORSQule iin 5k et 2 e540 UseAO Nets. 7O5| Eas" 5Ou) erro? MeiQnOsa mn 2076 O.83) | tO 
9 4M |+0.24 |—0.31 |—0.52 |—0.18 |+0.02 |+0.02 |+0.22 |+0.59 |+1.38 }+1.69 |+1.14 |+1.65 
No. 3 3 2 2 3 3 2 2 3 I I I 


OuRw WH | Epoch. 


TABLE 51.—5798 RU HkRCULIS. 


E 


Date. 


Calendar. 


1898 Mar. 13 
1899 June 23 
1900 Nov. 2 
1902 Mar, 11 
1903 June 28 
1904 Oct. 16 


4 4 


3 


14 54 138 186 216 263 296 348 381 424 456 
QuOtaer TOO 5 | 0I2525 4012 .O2nl ers OOuers 7043.27) | oreo Om ei te belles OS 8.56 8.63 
+ On20 0.00 |+0.10 |+0.20 |+0.04 |+0.02 |+0.10 |+0.04 |+0.48 |—O.11 |—0.21 |+0.41 


5 


OBSERVED MAXIMA AND MINIMA, 


lements of maximum. 1898 March 6 (J. D. 2414355)+4834 E. M— m= 2174, 
MAXIMA, MINIMA. 
Mag si Date. Mag. 

Corr.} Wt. g Corr. | Wt. 
Yo IDR ast Ie, 160) Calendar. He 205)| lel. 12 
AZO2) (S295) Oal2 l-geh 13 1 | 1897 Aug. 30 | 4167] 13.90] 14.17] +29] 10 
48291) 7.40} 7.07 |— 9) X16 2 |} 1898 Nov. 9 | 4603} 13.70] 13.97] —18]} 25 
5320] 9.77|10.04/4+ 5] 7 2 | r900 Apr. 15 |5125 13.86) 14.13) +21 |) 23 
5820 meres {TTL Olle 5 | 1902 Nov. 26 |6080|..... me +10} 1 
6294 me se 7) 6 | 1904 Feb. 28 | 6540| 13.7 |14.0 | —13] 6 
6770 7.97 o| 12 
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MAGNITUDE 
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Max = 4359 
Min, 3, 2189 


M=inq = 2174 


Fic. 18.—MEAN LiGHT-CURVE OF RU HERCULIS. 


CHAPTER VII. 
6100 RV HERCULIS. 
R. A. 164 56m 458; Dec. + 31° 22’ 18” (1900). 


This variable was also discovered by Anderson, and observations began 
immediately after the receipt of the announcement in 1897. It was then rapidly 
fading and passed below the limit of the 6-inch, October 1, and remained below 
that limit till 1898 January 18. The following maximum was well fixed as 1898 
March 15, at magnitude 10.50 on the Harvard scale. The succeeding minimum 
was observed with the 12-, 24-, and 40-inch telescopes, the last by the courtesy 
of Professor Barnard. The four following maxima were well covered by observa- 
tions, and the minima of epochs 4, 5, and 12; with sufficient comparisons in 
the intervening time to make sure of the number of the epoch, and to give some 
idea as to how closely the star was following the mean light-curve. 

The positions of the variable and the brighter comparison stars were nieasured 
with the 6-inch in August, 1897, the fainter stars (those with the Greek letters, 
also k and P) were measured with the 40-inch in June, 1900. 

The photometric measures of the stars brighter than the 12th magnitude 
are more closely accordant than usual, the fainter stars less accordant. The 
difference between the Harvard and Potsdam systems for the three standard 
stars used is 0.25, which is just the mean of the magnitude difference for the 
twelve fields considered. 


TABLE 52.—6100 RV HERCULIS. STANDARD MAGNITUDE STARS. 


1900. Magnitude. Residuals. 
Star. | B. D. No RS ae Catalogue. Measured. From Cats. ae! 
re R.A Dec. ; ; ——___— Nights 
MCORP DM) He | UP cnet, fo 


2 hm s 
B +29 2924 | 16 58 36 | +29 26.0 W+)] 7.51 | 7-92 7.93 
F +32 2835 | 16 58 31 | +32 02.0 | WG 6.34 | 6.62 | 6.37 | 6.62 | - 3 fo) +5 
G +31 2967 | 17 04 12 | +31 20.4 | WG—| 6.61 | 6.66 6.66 


WW SEW Eo al Ih oretn easter cc bactoae enone croc pects | OrO2: | 7.07) Ono aetna. O7mlmapans fe) +3 


BaD: 1855. 
Star 
No Mag. R.A 
ie o hom Ss 
b +31 2949 9.2 16 54 49 
e +31 2951 8.6 16 55 58 
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TABLE 54.—COMPARISON STARS FOR RV HERCULIS (IN ORDER OF RIGHT ASCENSION). 


Coordinates from Variable. Magnitude. 
ight 
Star. aie Measured, From Curve. 
RAR Dec. Steps. 
Vale iP: isk leh 
u Ss " 
j — 346 =H} {0} ae Oe By a2 10.86 Te oe Oe acho 
r — 301 — 23.5 ap Be 2343 a OAKSy/ PTO eee el wanes 
n — 184 —TA.4. +283 Pere me tareer Se A Ronee Ca iew nach 
uU 150 —I11.7 — 332 35.8 12.28 T2853 alleen deel eee 
B — 147 — ToS —9 52 10.0 14.75 PEAS OM ceiqio. hl paale.o 
b — 146 tend — 461 44.6 9.89 NO oases. adore 
€ Sy) On, Se AKS esses, Pi “Heakeridiort oft Meters soeetd will" metagercantemnec | ietnan ate os 
C) SOP = 85 + 69 Se Pen ME cr ON aol CME ora, . |e oct 
U7] —1t3 OO aos TS 27 14.26 Gee Peon Teo por 
Y — 50 =" 657 + 49 PRLS lly Migerca rae ol eae ce eter ten iene etek WA ak, cece 
m — 76 — 5.9 +396 whe tages al ta ROE RRo ah] Lape ee Retail ei Sella esceaiaye 
Ss = 6y = 3.2 — 154 273 12.67 EZAO2" |S ieee PE ives 
k + 88 + 16.9 aie B45) 8.5 15.50 Toit | tee Nee pec: 
iP + 104 ae Sin + 44 14.5 14.95 D5 ZOv |) sees co lLt ayers 
a +113 + 8.8 +176 tec welll) Cokivegcks wlll Set okoiener ae weceeuetcks ee iar meee eee 
$ +133 +10.4 + 94 TLe4. 15.22 ony Vika Al Msc. aces | eels cueser 
oO APLAR LO +247 23)7.4. 11.46 DT7TS |, cvs opel Bote 
l +176 +13.7 +475 BR Wt rexccertoe, wi mectimeyers 13.02 UBL Sse 
d +181 +14.4 +527 39.8 10.67 LOZO2:57 ||) Mes ieel eeee 
w +186 uA — 422 AO Meme gitate, | Mate beer I1.0o+ 11.3+ 
x +340 + 26.6 —475 SyecUMl) aitagts. Wyillg person tee 12.0+ 12.3+ 
p + 366 + 28.6 +151 BOsB | ane kee 1225 12.50 
t + 344 + 26.9 See, Z2OROM RIG) Pree r oe an spicier 12.91 13.16 
q +498 + 38.9 dn © BS OV Oe actayetae Mes one 11.48 1G Ege) 
e S525) +56.8 + 56 Si 8.86 (oleae © fared balstecacersintomeit [tai hs a oeer 
TABLE 55.—6100 RV HeErRcuLISs. PHOTOMETER MEASURES OF COMPARISON STARS. 
1904 July 31. 6-INCH. Fine. 
; ; Mean Scale Readings. Magnitude. 
eres ca Star. Scale Readings. (e 
eS : Mean of 3.|Mean of 6. He P. 
h m 2 
r7 383) “33 7) Fas 8.0 9.3 8.9 8.70 9.89 0.27 7.14 7-39 
€ 21; O 204 2E x2 21.20 22.22 1.85 8.72 8.97 
ad. AQeS 4k 3. At. f 41.07 40.64 3.91 10.78 11.03 
i 44.2 43-7 44.1 44.00 43.40 4.14 II.O1 Li26 
b PoC) Ciearr euigy 31.43 Bin 72 2.89 9.76 IO.O1 
B [4.0 24115 23.8 14.10 14.35 0.83 7.70 7.05 
17 iBiax TOO TO. 30 ro.3 18.87 19.32 rey 8.38 8.63 
Gat Ons 21050 9.67 10.02 0.29 7X0, ahsee 
15 Ga 1027) 10.50 10..0 TO.) Sl eter eee elt bag hg oe || eed oe 
Bar 10.2) 10,0520.02 LOT, ly conver co el UneRopettnelt aN poren ee 6 8 mera 
B 15 O04 201410 TACGOON© 3 aro 23 a eee nes al ae eee aa || 
17 b 31.7 32.3 32.1 B2503. Cae NE cee nore alta 
i} AS TOPAZ 2 Age AO BOW a iitsiete, Non sepeeel oes aay oneeeeeane | ae 
d 39.2 40.8 40.6 AOrBOU MW al cha Ep.teee | Ohm ey Valea 
e Beha ee Pn 7 2223 1P ne Saag Meee Dp Reser Sera 
18 4 18 Far Pret) Vie 10.9 TOF 8 Tesccre aft cee knee tt eke: soe | 
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6100 RV HERCULIS. 
R, A. 165 56m 448.7, Dec. +31° 22’ 18”, 1900. 
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TABLE 55.—6100 RV HERCULIS. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 
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1904 September 4. 6-INCH. Fair, quiet, dull. 
: Mean Scale Readings, Magnitude. 
ees a Star. Scale Readings. a eS G 
: : Mean of 3.|Mean of 6. H. P 

hm % 

1g 26 32 Fat Oaly1O.F 10.7 Say 10.80 0.37 7.05 OE GXe) 

e PESO YN ae Pyle! Zhe LS 25.23 2.16 8.84 9.09 

d 44.9 43.4 44.2 44.17 45-19 4-31 10.99 I1l.24 

ii 45.8 46.1 45.1 45.67 45.32 4.32 II.0O Ree 5 

34 b B25 St Oe sie 31.83 31.88 2.91 9.59 9.84 

35 B 5.0 lO.k 15.2 L570 15.89 1.07 of This 8.00 

22 Ga: Lin) Wie Geto ELe73 11.78 0.48 7.16 7.41 

Gat TI) bye Se iia coe ed (mee aml eee ee ny Beh Ze sonar ese 

36 B 16.3 15.9 16.0 LO2O7) Wh ecw! AR ce eons com oles 

35 b BINT S38 5a32 52 2h oa ae | eee Ai eo Orie ik Steer tll Ay site 

f 45-4 44.3 45.2 7. Oy mal (rere a (ere el oy, ee le an 

d 46.1 46.2 46.3 AG 20 1} De osc ee Cilipeerstattaee eee | tect nee 

e 2652.26.77) 2051 2Oe33 | TA geen Cleese ol amctieean all omecpeletnc 

19 45 36 Fox Ty eeg] BOCAC WS BNA) TRS S| gc caoctey s Ie | Moe | ieee 

1904 September 5. Good, somewhat dull. 

18 40 24 Fax O52) 1927/9) 920 9.30 9.79 0.28 Ofo ies TAs 

é 22iOU2 2 ae 22 22.40 22820 1.86 8.76 9.O1 

d 40.9 41.3 41.5 41.23 40.85 2493 10. 83 11.08 

f Hee Asad A Fs A25O8 42.83 4.11 II.O1 II. 26 

26 b 2971229 -9) 29120 29.80 29.30 2.62 OQ. 52 9.77 

27 B 13.3 14.0 13.9 13-73 13.57 0.73 7-63 7-88 

27 Gar 9-3 9-9 9.3 9.50 9.75 0.26 7-16 7-41 

Gat 1020-19). 3 1072 TOWOOs A eave” 41% ee came ee | ame nee 

28 B 1325 136301364. sce Co lel Prana Beeb, Cl emcee lI ky gaant 

28 b 29.0 28.6 28.8 hops Oat Mena Merde |< ootutas lh Goose 

f A2aSeA 310-4209 Yeo fs a (duane eee TM eee ol te Ae eee sneer 

d 39.8 40.7 40.9 AGA. (1) seit ||) Poerekoe rl Pemeceae BE | ee een 

e 25-9 22.4 22.2 Pee a7 a Uden ete Mill) hoger Oke |e Seynesn es 

19 I 28 Fax 10.5 10.2 10.1 TO R277| Saks ill. Stake cea | Meee eck | Wimars Sauer 

1904 August IT. 12-INCH. Good. 

18 42 23 b 275275 2010 27.20 27.99 2.45 9.85 10.09 

u 52 An Ske Se S25 52 es 51.67 4.96 123526, 12.60 

r 43-2 44.3 43-7 43-73 44.31 4.25 11.65 11.89 

i 36.7 37-1 37-2 37.00 37-64 3-50 10.90 Ir.14 

s 55-9 57-0 56.4 56.43 56.95 9735 12.75 12.99 

0 ATH) 4232°43).0 LPL) 42.75 4.07 Tie 47; Tes g/i 

d 25.9 3057.30.85 36.23 36.03 Bagu ORT 10.95 

18 53 25 e 18.2 17.6 17-4 17273 a Wy frtove) 1.43 8.83 9.07 

EQ) 67; 28 é LRageEowL 21755 U7 Ge h Screens, 2 [hte CO | ee eee | eee ee 

d 35-9 35-9 35-7 BSB | on weet AN cee ae ene een ee ee 

0 42.9 43.3 43.2 7 ie oa eee IRericno ee lip eatres y on) aae4% 

S BSUS TET Tee VET Vial GEO eteeet Manes eee i ae oe 

f Boing) Bieine) Belo? Lol y Mel ME Renn 5+ |Nye cr ctca ae AP tats Glace 

r 44.0 45.5 44.9 BATSO! | “Toss ehsue Mel ercnstomen | mee iekered ore Flere 

u Biase l 2 5 law CE Mo ad ieee email (Meas oa | Aen oem | Pi ne a 

b 29.3 28.2 28.8 SME Ams Yeacans lf Ysodeg. A oes 


ee 18 29 
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TABLE 55.—6100 RV HERCULIS. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 
1904 August 13. .. 12-INCH. Good. 
Sdereall Zea ; Mean Scale Readings. Magnitude. 
Time, | Dist. | Star- Scale Readings. C. 
Mean of 3.|/Mean of 6. 1B P 

hm 2 

19 38 33 b ile Cm oeac! 32.07 32.60 2.93 9.95 10.19 
U 56.7 56.1 55.9 56.23 56.72 533 12535 12.59 
r 49.0 48.4 49.7 49.03 48.53 4.67 11.69 11.93 
j AD eA TOMA 2: 2 42.10 41.22 2 Gh 10.93 5 9 
S 60.1 59.0 58.7 59.27 59.15 5-45 12.47 Te 
0 45.8 46.5 48.0 46.77 46.00 4.42 11.44 11.68 
d 40.0 40.1 39.6 39.90 38.94 3.65 10.67 10.91 
e ZO mle 2On 8 LO a2 19.87 20.07 mez 8.74 8.98 
e 20.4 19.8 20.6 ZOA2 Te a vaiccap Scat ayer AMUReve ors pM eaeneats 
d Bop heey elses BT OT Gl) stwectes il Ceesitce) Hlaetiia ceca ll) macncten ane 
o 44.8 45.9 45.0 AS i230 wa aioipem Lente | Bas snvoien,  ' |v latye)suths 
Ss 5720/5922 6043 LKOPC Yea ie “SS eres. bedl He “cROPeRC ET be Pee Ree ae MMWR convert 
j 39.9 40.9 40.2 AO 33) mall Pe seve, ale mere ioe le aeeetee _i[e ie eereeene 
Yr 47.0 48.9 48.2 AS O38 sal Mp cpeesean ile mmc TAs (ton Revenant fe eure 
uU 57.8 56.8 57.0 Bie 2Orw lh oe aheetie W |S mcrhege oa Motos aioe fale eee 

19 58 37 b 3370832). 8. 3300 Bae ER. ll mekere ey © Gl emaietese. | Renin ee Gl mee eee 

1904 September 8. Quiet, dull, fair to good. 

20 35 44 b 20). Ue 2OnO—2O 47) 20.57 21.60 1.88 9.88 10.12 
u 41.9 42.6 41.8 42.10 43.24 4.13 ius E2937, 
r B06) 20n2u 3554 Bon 76 39.13 3.68 11.68 II.92 
f 20089302 7EGO-2 30.23 Brier 2.76 10.76 II.00 
& 48.3 48.1°48.2 48.20 49.29 4.78 12.78 13.02 
to) We) Bul Bios © 37.50 B7ia2 3.46 11.46 Ei.7O 
d 2Qia7 294-2078 29.63 29.80 2EOs 10.63 10.87 
e TAO) 14.7 15.0 14.57 14.72 1.01 g.O1 9.25 
e Wa e2erAcA E50 TAO Te al wetter «| eens es alk eeesnaneet ely merece 
d 2055) 20.2) 30.2 PSO TAK Wyfard |Scae. er oh ll fe aeRO NN Wy meek a) hd 
O BOF) Bros Biko SivkoW AB = he oleot ll ioral h Meeaeerecre all Ceo ate 6 
Ss Sieh 502 49.50 EROS fa Ne tcp Al ga ocr eeree, WAH |e WM osetia SI WL 4 A 
i BOotsh Bes Sei BESO SN Saeco Mela ets ede |e eer, tht meee 
Yr 38.5 40.6 39.5 BO Sia alt aise econ tleecensess, WILE Uy eepsete oh ieee 
u 45-0 44.1 44.0 BASSE wcioccereh lower cian IN: sete I eee ee 

Oe (0) b 22 OZ 2OM2 DAT 737 3 oe oa Wee ee oe er that] me sien Anda We, 

1900 June 8. 40-INCH, WEDGE II. 

12 45 PEN SOQ 402 SPA 72 4 Sala eA S102 S| eels 4.82 14.87 15.12 
Ss 28.9. 28.1 20.2 2955 DT OS ea wana re 2.62 12.67 12.92 
B AT nl AAs AO 5 Aq ON MEAS O30 dt eins 4.57 14.62 14.87 
n AGRO FAL 37 7AO 20) 42/531) eA Ti 2 3.) alters 4.07 TA4y12 14.37 

13 15 r 21 O820). 2520/50 121715) | ZOO Ota | min ccentet: 1.63 11.68 11.93 

1900 July 12. 
Ss LS) Piolo) ADC) Aol ess) |! oc.aec 2.45 12.52 
v PN ih GING E ORV ALSHONE CYES OLS Ne wiauac 2a5d) E22 e 
7 44.0 43.9 41.8 43.7] 43-35 | -..-. 4-32 14.39 
j OI Tented VIG ee Von) —SeIRGTS) MN. aac 0.52 10.59 
Yr iy, Hi ant Pheao? P1s0}|| “Ps Sey Wl oon 1.74 LLOT 
a BVA) RY) (O) Bye) Vlora oisig Govils 13.22 

18 45 0 PInoy) PYIgc: AO! waeey | Gone 1.67 11.74 
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TABLE 55.—6100 RV HERCULIS. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


| t900 August 30. 40-INCH, WEDGE II. 
Sider eaivea. i. 3 Mean Scale Readings. Magnitude. 
Time. | Dist..| 20" Seale Readings. C. 
Mean of 3./Mean of 6. Jeb 12%. 

hm 

LOMEC if SHOmI noma 11.80 LINO 0.45 10.64 10.89 
if 2304 22 hl 3. O 22.97 PO Ue Ws 1.70 11.89 12.14 
S 20a Se 275 32003 20-7 26.62 2.47 12.66 12.91 
8 55-5 54-4 53-5 54-47 53-65 5-23 15.42 15.67 
1&2 51.3 50-9 50.7 50.97 50.45 5.02 15.21 15.46 
k Gil e) she eiehou 58.07 56.57 5-45 15.64 15.89 
B 45.8 48.2 48.0 47-33 47.22 4.73 14.92 15 ty 
» 45-0 44.8 44.2 44.67 43-59 4-35 14.54 14.79 
t) Sijate: Soyer) Oa) 522035 10 eee Sate 15.36 15.61 
0 Alero Ah (Az. 2 A2aSOn el] merce atte |e ekoecea leh eksterece 
B 46.1 48.2 47.0 ATi LO™ lee ale cee (OO mecontierem = [Se tre eeens 
k Gare 5 525 OKO fo 7 a Weenie ee recs oe wll nn Ae atl cern 
Ie 50.8 48.8 50.2 BOOB te se sae om alae see rere |e meager scent | acs ete te 
8 52 16052..9 53-0 52.53. |) wba eles ees Meer aso aoe eran: 
G DTM e2 On 5 2520) 2O SAF ol Bi ceawam bla saieicacmntg MMENOee Wee 0 cil \ lnc, tetekabs 
ip TG. elo 2h Oo PORO Te oe a eee ome Clearer 

19 46 i 12.9 16.5 15.0 TASSO- |S 2 phous e | eeiemeen eer ant et oaatice 

1900 September 13. Air quiet, seeing good. 

EONS U DIRS aZA Ame HO 23.40 24.57 2.18 125 12.40 
S 2002 22 a 273 26.87 28.07 2.64 12.61 12.86 
f 15.8 16.8 16.8 16.47 L702 1.03 II.00 Tees 
Y 20.8 21.5 22.2 2i. 50 22eL7, T5838 11.80 12.05 
B 46.1 46.2 47.1 46.47 47.49 4.75 14.72 14.97 
€ AS SD! Ve creuey woes vibe a ear 4.8+ 14.8+ 15.0+ 
6 INOS nso oo ne AGS 27 eros 4.924 14.94 Seats 
7 40.5 41.5 39-5 40.50 40.50 4.00 13.97 14.22 
a BT EORs2 2 seus 22213 32.01 2a 13.07 13.32 
o 20.0 18.8 20.0 19.60 19.51 1.43 11.40 11.65 
8 ASe5. 5 EO) 58-2 50.90 50.75 5.04 15.01 15.26 
Je 46.8 46.2 47.5 46.83 47-93 4.80 14.77 15.02 
k ln) (7/5) Secu! 55507 eos 5-40 15.37 15.62 
12 48.9 49.9 48.3 AQUOS a” Wars aca: mutes Weateetestss. , Hacer eae 
$ 50.2 50.4 51.2 BOs GO coax ote 8 | oe eg | Meee el ee ee 
v 45.9 46.0 48.8 AGW OOw sce pic 4.70 14.67 14.92 
o 20.1 £322, 20.0 TORAB 1M clk: es ecr esto eimercasene sae ae on eaee 
a Bil Crsitesy Bae BUR OO | lev ae rare: aie tenet Wags laren pm |e Rr 
n 40.2 40.3 41.0 AOS Omi) ws eve giae lee eeeser cote iat ors wake econ 

19 45 B 48.1 48.9 48.5 AOE BO Nh) aR zee al Melee | ee eee eee 
Yr AM Deo) ae ho8 2 eo ae See meal) 3th ereenl| | ecetecktn AF Baby ec 
ij CSO el 0n LOn2 ies ane ee tk meatball. ence Wi pia ee 
iS 30.0 28.8 29.0 7.0 Nie (tall a RR SE Oy? Uencarbee = lh" pati gered SO 
U PSY PAE aya? Pay ke nn MAD ieee Sint Pall Mawes eel Eine G2 
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TABLE 56—6100 RV HeERcuLIS. CONSTANTS FOR REDUCTION AND COMPARISON WITH CATALOGUE 


MAGNITUDES. 
6-INCH. 
1904 July 31. 1904 September 4. 1904 September 5. 
Star Obs. Mag. 4 Mag. Obs. Mag. 4 Mag. Obs. Mag. 4 Mag 
: CS SS ae |e | Cy eee ae ee 
H. Pe He R. Je P; Ea: 19k. Pe He 1h 
Ba ohetce OsSOle77 O71) 7. 92||-- 16] 00), TOF i775) OOOlet 241-1 OS|\ s8On 73 7e0B eso ine temo 
F.....|—0.48] 6.39] 6.64]+ .05}+ .02] —0.38} 6.30) 6.55] — .04/— .07/—0.47} 6.43} 6.68) + .09| + .06 
(Cueura-c —0.46| 6.41] 6.66}—.20| .00]/—0.27| 6.41) 6.66)—.20) .00]—0.49] 6.41]; 6.66)/—.20} .00 
Means.|—0.05} 6.82} 7.07} 4.14) 4.01] 0.14} 6.82) 7.07/4+.16}/+.05|—0.08] 6.82) 7.07;4+.14)+.03 
Meceadl aoa sll OeteAl oosell “sera uso oseoll OoOh ee gh onc OF 90} 57. 15|— 2 
: 12-INCH. 40-INCH. 
M C; M CG 
Star. noe: Star ag. 
6-inch. -i 
ea Aug. 11./Aug. 13-| Sept. 8 12-inch. June 8.) July 12.)Aug. 30.|Sept. 13: 
[eee cecronceea te 9.62 2.45 293 PVRS Sully tpereen eae 10.86 0.52 0.45 1.0 
De cnet ci hesexeus 10.87 Ra 3.65 ZORA Oca ae et 11.46 eae 1.67 seid 
Ce hse Schaa ss oe Say) ees Tez ata 8) @ NE deus Gace secaty DLA07 1.63 1.74 1470 1.83 
Pieiscsy ie lake dn eye II.O1 3.50 3-91 22 FON Siepteysneu © T2567 2.62 2.45 2.47 2.64 
3-05 
10.07 : ; 11.67 
Me ; difereier : 10.07 
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TABLE 57.—6100 RV HeRcuLIs. MEAN MAGNITUDES OF COMPARISON STARS. 


6 INCH. | 
July 31. Sept. 4. Sept. 5. Mean. 
Star. aa Ae once | 
Mag. | 4 Mag. | Mag. | 4 Mag.| Mag. | 4 Mag. |Mag. H.|/Mag. P.| 4 Mag. 
I She son ae oneheereRee 7.67 | —O.o1 Tait O07 7.63 | —0.05 7.68 7.93 | 40.04 
FEN gevortaras, eats 6.39 | +0.02 6.30 | —0.07 6.43 | +0.06 6.37 6.62 | +0.05 
Ged on Mer al yea 6.41 0.00} 6.41 0.00 6.41 0.00 | 6.41 6.66 0.00 
IESE ier ach abs Geel ltoasy cto legen saicec lence fits, aedeteael WET S ioe 6.82 TAOve | OROS 
URES AURORE See On 7Os ea Os kt: 9.59-\— —0.03 0-52) |i = O220 9.62 9.87 | +0.09 
UO REAM O a an} TOn7/ 90 |) 0; 00; | 510-109) |e O.. 12) 10.83) 0. 04a) ORS 7a elkenl 2. || --OnOS 
(Feke pie canoer dia on 32 72n ee OO 8.84 | +0.07 3.76 | —0O.01 Serie g.02 | +0.04 
PABLO RS Oe, II.O1 0.00 | 11.00 | —O.O1 | II.o1 0.00 | 11.01 | I1.26 0.00 
Meanie ncwcorger geil are eactceete | crore sean cece cutee ll coaras saceediarencetieuene | aecieeeuertear 10.07, | 710232) 0.05 
12-INCH. 
Aug. 11. Aug. 13. Sept. 8. Mean. 
Star. 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag.H.|Mag. P.| 4 Mag. 
Dapeeeickesteacsotersysds 9.85 | —0.04 9.95 | +0.06 9.88 | —o.o1 9.89 | 10.14 | +0.04 
TER Eo BO OOS 10.71. | +0.04 | 10.67 ©.00 || 10.63 | —O:04)] 10:67)| 10.92 | £0.03 
i SPF OO ERS Oe $283) |) —0.03 S74 On le O-OF | --OLt5 8.86 g.II +0.10 
j Me eaGtae hom ehoee cach 10.90 | +0.04 | 10.93 | +0.07 10.76 | —o.10 | 10.86 | 11.11 +0.07 
Meat a vaterce de aoa ccleaner [lamer eee Lidiactaxe-nireieiar| csllaccea roel lle RR RSENS 10.07 | 10.32 | 40.06 
Cis AO ee omens 1.47 | --O-OYV | Wr. 44) |) —O. 021 175 46 O- 00) | 11246 | 91r.7r | = 020% 
| ER eT SAGO TUO5: |e — 07.02) | 0E 00) e002") 11.68) |) --O. Ol eimreO7m lal iKO2m| ut O-O2 
Cee cin pero eee L2e 7575 O.09)) 12-47 |) — 0), 20) 632.775.) s Os tial ae 07m ete, O28 Oat 
Nn Seater eats 12536" |)--O.OSsel2205 0) 4 O.07) | b2otsh le On toe |mi2.255|et 2 5 3ueRlOaO 
WO hal teed osc Moree Diol oom oicrero.c| (6 acta Sellakmeceo ol bia teh gerd (Bio tis 6.0.0 I2.02 | 12.27 | +0.06 
40-INCH. 
June 8. July 12. Aug. 30. Sept. 13. Mean. 


Mag. | 4 Mag.) Mag. | 4 Mag, Mag. | 4 Mag.| Mag. | 4 Mag.) Mag. H.| Mag. P.| 4 Mag. 


He ealp Baas ...+ | 10.59 |—0.15 | 10.64 |—0.10 | 11.00 |+0.25 | 10.74 | 10.99 | 40.17 
(is tia | Porat Sic Ee 7A glicig One 7a ei ne aioe Eh AO™|=-O)at 7a ele Sie tern 2M eta Opale7 
Y 11.68 |—o.12 | 11.81-|-+0.01 | 11.89 |-++0.09 | 11.80 0.00 | 11.80 | 12.05 |+0.05 
Ss T2707. | Ou U5 ai k2 52 0.00 | 12.66 |+0.04 | 12.61 |—0.09 | 12.62 | 12.87 |4+0.05 
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TABLE 58.—6100 RV HERCULIS. VISUAL OBSERVATIONS OF THE VARIABLE. 
Date. L 5 Means. 
No tech tour | Juben 3 3 Comparisons. Reduction, Steps. 3 Seeing | 1. 
and Day.|C.S.T.) MOT On ae teps. | Mag. 
1897 2410000+ 
1 | Aug. 23 9 4160.63 SO A OMULGs 0220 seca wehy renee ie AO GAZE can) eee Hitoys 10.40 | poor fe) 
TSO Ot USUpek— a0 once ns ee AIAOGAT a Qereternes } 
80 6 ve DAVE IO—Ld ene eter 40.6, 40.3, 38.2 | 
8 Gy RULE U2) a hA0,O2pusicte ones Oe fad dee O wate neers O. 2 
2 24 1 9 4161.63 { os 6 | pw, ats bet Be ' a See reel e 5 Ne ik eae RRS ( ui aol ee 3 
80 Ov | RU2ZS RSL TOY 12 ME ior ter etrarcncnomeanenesis 6. e¥e 5 fle eae fous 
ies TS eg LUNCH eu DUOTUEEN/ Sel orche + cae cool Oar O cence sc 
B 27 9 4164.63 | 150 (6 | UV RSC ROD MID Be Ae tra os BODO eS O25, a3 Oa cet ORS) 10.75 | good 4 
4 29 8 4166.58 + 150, | © | 05v, d20, 040, v2f ..>.. 39-6, 37-8, 37-4, 39.2] 38-5 | 10.90 | good 6 
5 30 9 4167.63 80 (|| CP WO WEB) eae ach ons Sy hates ely GBA onl Sarfate 11.06 | good 7 
6 | Sept. 3 8 4171.58 | 150 © || C2, Ci tke Daca an eS: SWLAimeV ia eelOon Wotan || avin II.10 | moon II 
7 7 8 4175.58 | 150 (5) || CA ae CBO omen oto ae B35 nOr Gore Onna 36.4 11.25 | moon 15 
8 12 8 4180.58 | 150 © | [AOE POAIO, PAP aon eed. 33-2; 33-9; 34-3--- 33.8 Ir.69 fair 20 
9 17 7 4185.54 | 150 6 Aes OR MING Leela 2 tan ORC Bae Wer bs Shige B150 12.10 fine 25 
TOU ROADS PLD eee PNG Bhs AS) Hye PX 2S 6 
10 21 7 4189.54 | 150 | 6 ee ObOaN KS Di eae 28.8. : < ‘ ; < e A 28:7 12.50 | good 29 
II 22 7 4190.54 | 150 Gulp 2es U2sslimmitea Aes il 2SNGy 2On samen s 28.8 12.49 | good 30 
12 25 Q 4193.56 | 150 6 | 062, p4u, vs, V2t......... 27 A 20eane TAS 27.0 12.77 | good 33 
13 28 8 4196.58 | 150 Gu ASH 20, slit teat aeas cree tons re eva scl ere ene ere ea 25.8 12.96 | good 36 
14 | Oct. 1 8 4199.58 | 150 GaleS2 Ur Cle mete. emotes Sis, - 25,33, 207 One ns ae eee 25.6 12.98 |! good 39 
15 13 5 4211.54 | 150 6 | v not seen, limit TRAE see a ere oR AT nen <36 ARE good Ae 
16 14 7 4212.54 | 150 6 | v not seen, limit 3 < $.]....-.+.... sees ee. <24 iiklees good 
17 25 6 4223.50 | 150 6 | v not seen, limit Tee GA |e sravnias evaneer ons ele eyes <26 tO) good 
18 29 6 4227.50 | 150 6 | v not seen, limit DECOn SNe |S soar sheers ay eretenr) eee ieene <2e Ts good 
19 | Nov. 11 6 4240.50 | 150 6 | v not seen, limit $5... i fe. ee ees <27 aT ES good 
20 16 6 4245.50 | 150 | 6 | Vnot seen, limit 1 <s...]..-.6.-...-.. 0.2 oe <26 <12.9 fine 
21 | Dec. 29 6 4288.50 | 150 6 | v not seen, limit b........|......-0. esses eee es <44 <10 low 
22 31 18 4291.00 | 150 Go | Fvmotiseent slit ceenm cree heal ekacint ae ekee hee ere Br. <123 good 
1898 sae 
22 Jan. 18 18 4309.00 | 150 Gn S20 ete MATT HD Pam tare so os vill soos abeitnesedt horses a ORI Dos 13.01 fair 149 
24 28 18 4319.00 | 150 S| LSBU Wl) Wn. ao goog unt 35a Soe AO O7 Soa eset 11.79 | good 159 
25 | Feb. 12 18 4334.00 | 150 G5 | AAT Oe ere eetaee Siete mete cerh to «ae epi, See Seas See 38.2 10.97 fair 174 
26 rs | 37 4536006 4.150: | 165 | VOFTT, G84 aw eet onc 37-79 30-3 +: 37.0 | 11.17 | good | 176 
27 24 18 4345.98 | 150 ALU OSGy CRED. ne. Berens AWA) OCR KeO 38.0 11.00 | good 185 
28 | Mar. 2 17 4351.96 | 150 6 | v2}, 060, VI-2d .e......: 29.2; 38.0, 4123 BOR7 10.73 | good | rox 
29 23 17 4372.96 40 (5 il eZ DCL Y) 8% Seine ane 40.0), 40. 8,714.2 AOS 10.53 | good 12 
Bou |eApr 2 16 4381.92 40 (J | CRO, Gig UXO OS Spa nsoes 38.8, 37.2, 36.4, 39.6] 38.0 Ir.00 | good 21 
31 II 9 4391.63 | 150 6, |hOLU SUN UIesa ere ane BeIoL ye PREV hs Ban oli Bias II.70 fair 31 
32 15 16 ABOSRO2E | E500 | 1Gn | OLY Up] 3UmU2T. ena ee 32-4, 30.3, 34-2, 35.3) 33-0 11.80 | good 35 
33 26 9 4406.63 | 150 | 6 | 74¥, U2S, UIV.......-+.... 29153) 29). BGA Olena aoa linh 12.10 | good 46 
34 | May 7 9 4417.63 | 150 6 | $3v, trv, limit vy ......... QAGS 125 Owen 24.6 HB 13} fine 57 
35 | June 13 an 4454 pee | it2. | © BOt Seen, MANES =10 1S) a a ie ee <18 <14.1 good 94 
36 13 at 4454 soo || ah |) ete See, Mitiahis OMS << Pla weaano ooo onouos os Reel Ace good 94 
37 21 12 LSPS N wea A| bie) \\ Wdise cre fori aU ONaie shee sis | we seaisnaus iors bme elo ata wale Ons 5+ cee 102 
38 25 12 UNAS | Deli || sae || DSSS IiebD OMS << Oe eal scans cadecn deen oF sine 14.7+] fair 106 
Bon mil 26 10 4477.67 Son lerseind Suspected: 93-4) Po crue acese aera meen 2308 13.27 | moon | 117 
40 7 13 4478.79 . | 40 | P2v, vg-4h...--. 2s. je all IEG Eh Gg atts 12,2 14.97 aoe 118 
41 | July 21 Io 4492.67 Ball) not Seen. HimitvG 2 <i 5-404. aaeicte ree RARE <2 <Olse good 132 
42 23 IO 4494.65 MOTI a Citi Gy OR AOD meseoerk Sak cabetetentin Iaen. Nae aetnl tiaice Whmcn 8 ei dice Pann 14.2+| good 134 
43 | Aug. 8 IO BCG Taree ez. | S340) ee een 2 oe ae tee ee fe eae 23.8 13.28 | good | 150 
44 18 | 10 4e20.67 | 80 | 42 | 020, 13%; [40.-5 oer. : - 35:4, 90-3, 33-2051. 32/9) 41.821! Pood= lores 
12 | V85, V2—37, OV, fs-6v...... 3513 35. or OSL Oleg 420 11.67 datas 164 
TOE Ws SPOS et ce eee st ARG Gs [ion Mee maeee eee ee ae a ac shavete fair bake 
6 | v2r, f3v, vio, dgv ....... 35-3) 34-2, 34-4, 35.8) 34.4 | 11.58 | good | 169 
6 | f2v, v3r, d4v, v30 ..----. 35-2, 36.3, 35-8, 36.4) 35-9 | 11-32 | good | 175 
6 | d1—2v, v3—40, fo-1v, v4r ..| 37-3, 36-9, 35-7, 37-3] 36.8 11.20 | good | 180 
6 | b6—7v, v2—-3f, vi-2d ..... ChonnGacwoarepe Peeing AP eine, 10.71 fair 193 
Gr POS —ODe UAT V2d ence. a. « Es PRAM t5 5 al) LORS 10.55 | good 8 
(SN Wish Whose hii ooo co enee 200, 30k 3,24 in |) e4O7O 10.66 | good 14 
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TABLE 58—6100 RV HERCULIS. VISUAL OBSERVATIONS OF THE VARIABLE.—Continued. 
Date. o g Means. 
5 & ; , 
INO: HBr neh <1 Hotie ies F Ey Comparisons. Reduction, Steps. rh 3 ee 
and Day.|C.S.T.| @ MT. OP ee 8: 
1898 2410000-+ 
BaulOcts cs 6 4578.52 80 GHIRG2U 20 UAT ere ne 37-95 Soa2p Giese] ons 11.20 
54 31 7 | 4594.54 | 150 | 6 | d1-2v, v3Z0, fav, v4r ...... 38. 3, 36.4, 35-2, 37-3) 36.8 | 11.19 
55 | Nov. 5 6 4599.50 150 All iC AM OME WSS mh ooina or BEEING EH SOL PSII GIO: 11.88 
56 II 8 4605.58 150 75) WAP MAPS CE EBS a opatsn CBN BO 2031 20 Ou enaereiets 30-3 1222 
Ba 12 7 4606.52 150 Cu O3—4U WOLS Mere eer ere nie ZORQ 2053 me cer ete 29.6 12.35 
58 19 6 4613.50 150 (is WEG) Tee A eceton eo crn Goto aos ob Cum Ort om G 6 26.3 12.87 
7899 = 
59 | Jan. 8 18 4664.00 150 Ga leu gimmpsed slimst <5) eras | err ne eed nes estonia one <25 13.0 
60 IO 18 4666.00 200 6 |v not seen limit. 3—2< s..y. |e eerie enn ers ate <24 <13.2 
61 | Feb. 15 17 4701.96 150 Gal CCAURUOS IS tia hoa cret Tee. CLOVE eaters nd HOU 29.6 12as5 
62 | Mar. 4 17 4718.96 150 6 | {2v, v4r, V40, vO-1d ...... 35-2) 37°3, 37-4, 40:3] 37-6 11.06 
63 19 17 4733-96 pee GuInULOMeOUNUC—4d Leen ner 45-1, 45.2, 43.3...-| 44-5 9. 88 
64 | Apr. 4] 16 | 4749.92 AOA (gh Gil; CHAD Sebo oohooueinne AGO 4 7g) coy aeieseus 46.6 9.66 
65 16 15 4761.88 40 GuleOU, LO, 7 —- Sa were ee PW Fo) LIS OG, HG paeree, gf) ASS, 9.77 
66 21 15 4766.88 40 GueCOH 770. U0n VOGL a le nee 44-7, 44.6, 45.8...] 44-9 9.84 
67 28 9 | 4773-63 40 | 6 sare Onv eas deers eerie 4g) 43 2 PVE 6 ll ESS 9.99 
40 & BU RUAC Nene are LEN MES op obo 
68 | May 1 9 4778.63 { 150 Gi 02330 US Cee rian ten ANOS Igy LER Salon Gc ‘ 43-3 ed 
7K || =(5 POA BACK a oo wooo Woke HOR) ZUR cs oo ¢ 
oe 3 Or AT79-83 { TSO S| Go: B20; Pade ws ee OLGA on 30 ee i 426°) “10523 
40 Gl OSU AU 2=3C ences ieh cae ce FESO ag) oo Boon 
7 9 9 4784.63 1 150 GaNO2—sU 2-30 era 42.1, TG BA er i Sat Ret 
40 fay dh oooh WPAN io oh ood oavioce t & Guiro Oh SY/ Oks aod boc 
bs 8] 9 | 4793-63 4 150] 6 | 42-37, Of, 047.0157. 2... Bride SIE eB eee 
72 29 9 4804.63 150 Go NSe4U UT OI VAST aioe 33-7) 33:3) 32:4, 31-3} 32-7 11.85 
73 | June 3 9 4809.63 HO) Gy | (By CBE op on apo cous odc EXO enye RG) SGU Se oer 30.6 12.19 
74 13 9 4819.63 150 GEleS30 dee neue sie ois yee et ees a ora pen ace eee esteaxen 24.3 13.16 
75 24 g | 4830.63 150 | 6 | v Hot seen, hmit r-2 < $...|5..--3---:. 2.2.25. <26 <12.9 
76 | July 8 9 4844.63 200 6u|) vialow Seens Limits 345 <aysell ee ee een <24 <1 3uit 
77\ Oct. 7 7 | 4935-54 | 150 | 6 | v21, f2v, v2-30, div ....., 35-3) 35:2, 35-9, 38-8} 36.3 | 11.26 
78 17 7 | 4945.54 0) || 6 | ea, CER) WOW acoccs coc. 41.8, 40.7, 40.6,....| 41.0 | 10.48 
79 24 6 4952.50 150 a Oe pala CUBE 56.6 meng o0 4 AN N2) =e 2ON Om A2 RO mein er 4 aS 10.43 
80 30 Ge 4958.50 | 15001 6 | GAY, 24), 030 ne. comers AY :3, 4322; -42,80..) (ATs7| Toray 
81 | Nov. 4 6 4963.50 150 GIO QUITS AG UA a rane ee Pie CO Bows CoA ool) GEC 10.31 
82 15 6 | 4974.50 | 150 | 6 a oH, in NCO OLE Doron soe: Vee Hine Gere Oe 40.9 | 10.50 
40 6 AV, VUZE. os owe cere san ance AG JOS ALS Onveveieres 
83 2S 2 4979-504 150 | 6 | 542, ae LRP See ener. 40:6; 425350 sci B23") StONAS 
40 (WMaKGR OCR OPI cman aman 6 39-6, 40.8, 39.2 
84 | Nov. 26 6 4985.50 { 150 | 6 | 862, 020, U3-4f ....0...<. 38.6, 41.8, 40.7 4023 | £10062 
40 Go GAD U2 One teyers tone le are sient 35 Syed Ole toes. 
85 | Dec. 5 2 4994.50 USOUL 60 CEM 2, V2O ron oho pers 1 4 doe 382535 4 in 36.1] 11.29 
86 26 18 5016.00 Re) |) KG || OPS cio docagoceaooodon uno sco ds eabas hod onoe 25+ 13.0 
1900 : 
Shi || jer 9 a 5027 200 6 |v not SSS iy ibtuabin 7) <P ok ollae coe cog ousten no Gent <23 S Gh tie ay 
88 20 15 5040.88 350 | 40 | v glimpsed, not < 15M ..]...-.+.-+-.+.s.s-e. nies 15+ 
89 26 15 5046.88 350 | 40 IEDR, NO, CAA WALD co on oon T2524) Tl. Sat 2-O} leak 14.96 
go | Feb. 5 16 5056.92 B5Om AOU PAU EVO eu ah UTR. shea Ooi. 4 LST TOl a lak 15.09 
gI 18 15 5069.88 | 350 | 4o | v not seen, limit 13M <5..].......-.........%. deters, || Seekers 
92 22 15 5073.88 B5On RAG eeOUmog in Om Lee werreas ver 3:5. Or AG On Olmninres 8.6 15.45 
93 25 18 5076.98 | 350 | 4o | v not held,& andé glimpsed].................... << Soy || Sites 
94 | Mar. 7 as 5086 Digs |) aves |) aatole Cert, lebaabhe ALGY Gun sii com tose cece nb aso dc G22 AN ar ans 
95 15 oe 5094 350 | 40 | v not seen, limit IM < 5...].........-.+.-.00e- rere nt tes 
96 22 12 5101.75 | 350 | 40 v4P, n2v, 28-10, U5p...... ES5, U3e7 (17-9) O25) 59 14.41 
ZGky aie) Nah OSL UE PAR od oa oo puso ao 205062350, 00 ean 
OTA eer. 45) 15" St14. 88 aot Sra: lagi A, ieee mh ce cnc te een 22.7 | 13.42 
98 17 9 5125.63 | 150 Go CUR=25-> Gi asecss Ber uasanicie is (otal EMM tm ese Ca keener 28.8 12.49 
J | 134 | 12 | v2s, v4e, 7I-2U ........-. ANA BLOG), Ceaswbai Vl 
99 18 9 ES PLA tan hal DS GSA A te uo OD an ota oS Ghote Wace ait ; ARS ts {i 3959 SEY) 
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Comparisons. 


fiv, vo, v4r, v6s 
fo-1v, v20 
Ith, HOLE, WOO IO): de oe ob On coe 
TAURUZ= 2720: een eee 
photometer, voM,327..... 

UO MST SF: Woe orarsctrcemnabe=oteual es 
S3U4 
73v, vB, vi1P, v4d 
v not seen, limit 1 < a.... 
(photometer 70M.7ov...... 
< voMo6B AEyass AS Coa RS are acerca 
( P2-30, v8, v2-3k, 15, viB. 
v not seen, limit n 
S6V, V5—6N, 43-4U 

SIV, 052, limit v 


72U, V5S 
{* «, y, and 6 near limit.) 
P and éseen, butnot &. } 


v not seen, limit + 
» not seen, y glimpsed... - 
v not seen, limit 2-3 < «.. 


75v, v18, P3v, v2k, O10... { 


DA=SUNUGG momen tasks coins 


v5—6f 
pltotometeta co. 7023 
v not seen, limit o 
S6—-8v, v2n 
Photometeransn+ sso 


GUN US US Teen ere 
030, V3S, T4-5U 
S2-3, V54 


TEN OC SCCH ye Ulan Cet co S or (lis wie eee Oh an ee 


v not held, perhaps a 1-2v. 
v not seen, limit 4 < « 
v perhaps glimpsed, a3v ? 


PHOvOSTAa Ply ee cis 2 ae cia ciate: |lerceotele tke oa) eee 


s8-10v, v8-104 


Y2U, V7S 
CO—SUN US avast coerce) oes. 
OO=SU, U2 Oi nvereniyah eel sin (a) Sear) © 
53U, Vv64 
14-5, VP, a1ov+ 
n2U, V5 
STO—V2 Up Uy UO soit sis sss 
SAV, VO4 
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oF 


Means. 
Reduction, Steps. 
Steps. Mag. 
36.2, 33-4, 37-3, 33-3) 35-9 | 11-49 
ZO hao Hore as ee 36.0 II.30 
36.2, 35-3) 33-3, 33-4| 34-5 | 11.38 
33-2) 35-8, 35.4.---] 34-8 | 11.51 
SaeMelet cosas nie eee: Set TOeD6 
SEM ee siceenn Sich Onnie 24.3 13017 
12.7, 10.0,15.5, 15-4) 13-4 14.77 
AT Oseere ee Wipes clea. 
sievstaceccnt) see Pe teens oe Wits? 14.96 
12'0, 1b, 11.0; 10.7) 
21.3, 21-2, 23.4....| 21.9 | 13.53 
20. 202 OA ee eae Alen 2 7S T2078 
Sond Ra TSE ah RS 2209 13.47 
eae ee vine Pers ern: sth 31.8 12.00 
limit of 24-inch 15™.2 
Tp istecinn ne oe eee <26.9 |<12.8 
Si en ies. A S1OS 14 
he ooh daze Se pee re <24.4 |<13.2 
10.7,I11.0,11.5,10.4 2 
LO) 5 acta ee es ate 
AOA 2 Oven 41.4 10.40 
Sapo aer ona hee eee $5s 11.48 
Sir. slay cnusinte dere semmenaetote 33-3 11.77 
Ses ti ay rd oe ee euepe ee tase ORO) 
Bist ater oi alarte, sauces eemees 10.51 
Ar Gia hil ota) earn ame eens Azeyy| 10.22 
ahise sycvre counter ehcerenee ate uae tee 10.96 
is tsa vied ee ee <33 <TE aS 
PLOW Te src h em oi 6 Ort 19.0 13.98 
ici bere S Occ Ree 10.71 
28,0; 20s 4202 39-9 10.69 
30.4, 30.3, 28.8 29.8 | 12.31 
2A Oye BIRO) ener 28.4 1255 
Feat Ss O57 
iain pcor ete eee es 254) |<< 13.00 
sia Besa Sie Sales see: Oe eaeaeae es <23 cE: 
si fikohoveneaacienvd che etter weare 23-9 13.2 
1S Soo ee A eee 
40303, Aili Siyestdgeaee - 41.2 10.47 
co) Gee UY Uae ste eae 3250 11.95 
L)..9) 205 7a rete 20.3 Diy 
20/74), 28), Ones 28.1 12.58 
DAA B27 Owe re 26.5 12.82 
Tih. 25, LA SLOG) ae £354: 14.76 
D3S7s) OMS aera oe Ney ll mene 
1O63,e23e Seley) 2259 13.40 
PAYS CMP ANE eee ROO RO 26.3 12.88 


141 


24 
54 
a7 


64 


34 
49 
160 
18 


55 
91 
102 


137 
166 
55 


99 
131 
151 
157 
Tops 
180 
187 
198 


4 Mag. 


98 
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VISUAL OBSERVATIONS OF THE VARIABLE.—Continued. 


ae 
Date. Ms S Means. 
3 ; 
No. Tal et ae ee 3 Fy Comparisons. Reduction, Steps, Pare 
and Day.C.S.T:1q yer | S | 4 Ee: - 
1905 24 10000+ 

147 Spre 30. 103) HATCH Poe ape lt CKey I Werke wae 6 cera cmon COM eee cao Gots mis a 28.8 12.48 
148 | May 31 9 6997.63 40 (Se | Cd, Clo GHCh vo 8 oan Goo clo os 43.2, 44.6, 46.8 44.8 9.85 
149 | June 13 14 FOO CZ | AIP || AMovel) eReader 5 Psceon sous ossaes 204 vb o0900056 sere 10.00 
150 22 9 7OI19 .63 | 150 Gino GLO, GX ncig ov oterclo ura AT OMAP ONAG Re ASE 9.79 
Tote el ihy. 24! 9 FORUAOS) |eT5O| 6On||| G20; 02)) tk enim oeaaarers apse BoA, 669 6 DOH 38.5 10.90 
1520s 9 8 7067.60 | 150 (PAGO tao) Je Sea erent nema to Saetoes act no corona an 25.8 12.92 
153 20 9 VOOSTMOZ MES 7 MIEAOM SGU: UG—AG awn escenarnc ain PPOs orc Ueda ns ac 24.6 Tse k 
154 22 9 FROKOESS | etek | wor |i Gea Gitsan G peoeibs Fan oes DM soe Pb 2, oO Ow O Le 2Aat IO 
155 | Sept. 2 12 OOM SED 27 AOL eOh On UA Ne rari ie Meigey Leleris oe 0 oO SO 19.0 13.96 
156 19 II PON Ge | eek lk Lio BE Chi, 6 oe One One oa6 Any foe G Gino, 1 Ae Oe 12.1 14.95 
TS ja Ocha 21 8 spice ter | aie llekoy lia vin nels oo oe owas eon Elin, Ps eseeee Ean 14.75 
158 31 i 7502549 (9237 PAO NOUN Us MUSE: ley ccee ema ye 20), 35) NSA e225) = Lon 13.89 
159 | Nov. 18 6 TLOSEA SAS Fan |(eA Ou \eSLOS NU 7 aerate) srriane sae acl tee ANorr, <8 saw ones ee 26.8 12.80 
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Group No.... 


TABLE 59.—6100 RV HERCULIS. 


RESEARCHES IN STELLAR PHOTOMETRY. 


I 2 3 4 5 6 7 8 9 
a eal DS erence 16 33 50 66 83 100 116 133 150 
f t 6 26 36 149 
10250) 12.20 | 12.00 13.01 
4160 4 4M |+0.27 |+1.26 |4+1.72 —o.28 
No. 7 4 3 I 
t 12 26 40 57 104. 118 134 
ae DEY 10. 53-| 12-35 | 11,95] 13:23 14.85 | 14.97 | 14.2+ 
43 4M |—o0.16 |+0.42 |+0.65 |+1.33 +o0.55 |+o.50 |+o0.1+ 
No I 2 2 I I I 
if t 1I 18 41 53 I4I 
Pes } M / 10.60] 11.20] 11.91 | 12.87 12235 
45 { 4M |—0.04 |+0.42 |+0.60 |+1.24 — 1.37 
L No. 2 I 4 I I 
t 9 22 42 49 
M 025) 10.27 aid .7O 13, 10 
4760 AM |—0.72 |—0.54 |+0.35 |+1.63 
No. 4) 2 3 I 
( t 8 22 34 56 80 91 113 141 
65 M | 10.40 | 10.52 | 11.29 | 13.04} 15.04] 15.04 }] 15.45 14.41 
49 | 4M |—o0.24 |—0.33 |+0.17 |+1.2+/— 2.10 |+1.46 |+0.99 +0.68 
No. B 2 I I I 3) I 
t 11 28 58 109 137 
Wen Molar. 3S | kash lem2e72 14.92 T3053 
5 4M |+0.71 |+0.53 |+0.91 —0.59 —0.38 
No. ve lis I 2 3 I 
t 
M 
5360 4M : 
No. 
( é: I4t 
} M An es) 
5560 4 4M 1.41 
rf No. I 
| Y 24 54 Ne] 
10.40 11.4 UL 7'7 
30° 4M —0.49 —0.20 |—0.93 
( Ne. I I I 
10.51 
5960 4M —1.58 
Ll No. I 
| t 42 
M 10.59 
6160 4M ~0.73 
Ll No. 2 
(C t 18 
! 
6360 { m ae 
L 


MEAN MAGNITUDES FROM 16% Day GROUPS. 


10 II 12 
166 183 200 
159 175 188 
LIA 7OF | LE3O70| elOLoo 
—o.89 |—o.21 |+0.18 
I 2 2 
158 175 193 
12.207) | onl C7aletooy en 
—O)64=\).0- O41 Olgr 4. 
3 3 I 
158 r7e 189 
11.06 9.88 9 .66 
Seeds Oe | eed re le OD 
I I I 
175 192 
It .26'| 10.43 
+'0.02 |—0. 20 
I 3 
162 180 199 
12.73) 11.40: | rao 
+0.38 | +0.50 |+0.77 
4) I I 
149 
270 
—0.57 
u 
163 179 
13-47 ||.12).00 
al 2 Sale OLOy, 
I I 
160 
13.98 
+1.49 


CHAPTER VII.—RV HERCULIS. 


toi 
TABLE 59.—6100 RV HERCULIS. MEAN MAGNITUDES FROM 16% Day Groups,—Continued. 
Group No.... I 2 3 4 5 6 7 8 9 10 Il 12 
Pee Dies crete ces 16 33 50 66 83 100 116 133 150 166 183 200 
ig t 55 QI 102 roy 166 
6266 M 10.69 et | Tea 13.00 | 13.2+ 
S 4 4M —1.02 —1.01 |—1.65 —0O.91 }+1.2+ 
L No. I I I I I 
a 55 99 131 a 
} 10.47 11.95 7/9 1265 
e760 4M —1.24 =2.08 10230 —0.61 
i No: I I I I 
t 
6g60 a 
GeeNo: : 
t 9 23 42 55 78 94 107 124 140 158 176 192 
M Mo |-1O.627| mrsO2 rr. 87 \err On| raksyce| 13.104) 147449 14237) ish rer Oda iat Og rOms9 
e408 4M |—0.03 |+0.15 | +0.52 | +0.32 |—0.58 |—o.21 |+0.12 |+0.10 |—0.27 |—0.08 |—0.04 |—0.02 
{ No. Te 14 17 7 2 4 6 2 Fh 14 9 8 
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TABLE 60-6100 RV HeERCULIS. OBSERVED MAXIMA AND MINIMA. 


Elements of maximum, 1898, March 12 (J. D. 2414361)+ 2004 E. M—m= 8lé. 


MAXIMA, MINIMA. 

3 Date. Mag. 4 Date. Mag. 

CO a Seyi oa ee ean) ae Corr. | Wt. Be ieee | nee nee re Corr. | Wt 
m Calendar. |J.D| H. 12%, 03] Calendars iJaeDi) eH. P, 

Dr SO7 eA. 023))4 LOO)! are mc St io) ©) | r8o7—Decy 1/4260)|" 0. me —20 I 
oO | 1898 Mar. 15| 4364|10.50/ 10.75) + 3] 12 1 | 1898 July 2] 4473/15.3 | 15.6 — 7 8 
I Sept.28] 4561 ]10.6 |10.8 o | 20 2 | 1899 Jan. 15| 4670]..... me —10 I 
2 |1899 Apr. 6| 4751} 9.68] 9.93} —10 | 17 3 IAN S2 1848 78)| eran mc — 2 I 
3 Nov. 1] 4960/10.25|/10.50/ — 1 | 12 4 | 1900 Feb. 17| 5068] 15.35 |15.60| —12 | 12 
4 | 1900 May 21] 5161 |11.30/11.55 On ea2 5 Sept.11 | 5274| 14.97 | 15.22] — 6 8 
5 Dees 6153602. 555 me — I I 6 | 1901 Mar. 26] 5470|..... me =10 1 
6 | r901 June 29] 5565]..... me ctone: I 5) Ochs 29)|15687;4 |e aes me + 7 2 
Te TQGO2 AN. 62211 (5772 areal mc art 2 8 | 1902 May 20] 5890]..... mc +10 re) 
9 | 1903 Feb. 24|6170]..... me ae 2 9 Dec; 16)| 6100}... ... me +20 fe) 
10 WEPts22NO3SOi|n nar me +19 I TO | 1903, July 14))/'6310))..... 5. mc +30 I 
BI | LOO4EA Pie 2405 7,2)| ere ee TAC Sp I 12 | 1904 Aug. 3} 6696) 14.0 | 14.2 +16 2 
12 OCH 263i|'6772)|heice mc Seti 3 13 | 1905 Mar. 15 | 6880] 15.00/15.25] +40 9 
13 | 1905 June 14] 7011] 9.70] 9.95) +50] 15 || 14 Oct. 4] 7123|15.40/15.65} +43 | 12 


The mean light-curve was derived from the observations up to 1905 March 
5 (J. D. 6911). So far the period 200 days satisfied the measures, but the suc- 
ceeding observations, covering the maximum and minimum of epoch 12, indicate 
a slightly longer period, perhaps 204 days. The light-curve has several notable 
features. The range is more than five magnitudes, unusually large for the length 
of period. The decline is as rapid as the rise, and the minimum is as sharply 
defined as the maximum. There is a suspicion of a secondary maximum arising 
from three anomalous observations near the minima of epochs 11 and 12, 
but the evidence is hardly sufficient to definitely settle the question. A consider- 
able range will be noticed in the magnitude at the maxima, the star reaching 
9.7 at epochs 2 and 12, but only reaching 11.3 at epoch 4. 


CHAPTER VIII. 
6894 S LYRA, 
R. A. 19h om 68.3; Dec. + 25° 50’ 17” (1900). 


This star was numbered 868 by Espin, who noted a decline from 9th to 12th 
magnitude in 1893. The variability was confirmed by H. M. Parkhurst, and 
the notation was assigned by Chandler in Astronomical Journal 14, 111. The 
notation is confused in the Nachrichten, where this star is numbered 6895, while 
the number 6894 is given to X Lyre, about 1° north of S. 

Observations began in October, 1896; the places of the variable and the 
brighter comparison stars were measured with the 6-inch in that month, the 
places of the faint stars s, x, and those with Greek letters, were measured with 
the 40-inch in June, 1900. The stars e, c, and E’ are in the Cambridge (Eng.) 
A. G. Catalogue. Using the coordinates in Table 63, the position of the variable 
relative to these stars results as given at the head of the page, with a probable 
error of +0%.2 and +0”.5. 

The photometric measures of the brighter comparison stars are a little above 
the average in accordance, the fainter stars a trifle below the average. The faint 
star 8 has a very discordant measure with the 40-inch on 1904 May 20, in good 
seeing. The suspicion of variability aroused seems to be confirmed by the photo- 
graphs, but not by the other visual comparisons. It is therefore reserved for 
further investigation. 

The photographic chart is given on a larger scale than usual in order to show 
clearly the close comparison stars @ and f. 


TABLE 61.—6894 S LyR&. STANDARD MAGNITUDE STARS. 


1900, Magnitude. Residuals. 
Color 
. Catalogue. Measured. F Cate ex3 
Star. |B. D.No| eee De Z mm SS"*'| Nights 
H.C.0.|P.DM.| H. Pydish |e pee se 
% hm s S : 


EX |+25 37571 19-99 47.|+25 35-1 | GW 6.88 | 7.24] 6.91 7.33 | +3 |+ 9 
G’ |+26 3477] 19 07 40 |+26 04.9 | GW 4-40 | °7.97 | 7-45 |, 7:87'| +5 |—10 
H’ |+24 3687} 19 10 11 |+24 50.6 WwW 7.16 7350 7210 7.52 | —6|+ 2 
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TABLE 62.—COMPARISON STARS IN B. D. CATALOGUE. 


BaD: 1855. BaD: 1855. 
Star. = Ss en li wtate Se saa ee 
No Mag. R.A Dec. No. Mag. R. A. Dec. 
g hm 5 % a hm s ae 
é 4-25, 2749 | S28 | 19 (6927 | S=25 3074) b 2 hea 52 Ou 5a On 7 nO a2 5 5h e0. 
a +25 3759/ 9.5] 19 6 4% | +25 45.2 c +25 3755 | 8.9 | 19 7 44) +25 58.1 | 
TABLE 63.—COMPARISON STARS FOR § Lyra (IN ORDER OF RIGHT ASCENSION). 
Coordinates from Variable. Magnitude. 
Light 
Star. Scale, Measured From Curve. 
RAS Dec. Steps. 
H. P: He iP: 
uw S “ 
e =637 SHGpos — 922 44.2 8.40 8.82 
k — 604 — 44.6 +113 24.6 11.18 11.60 
r —574 — 4254) — 602 29.6 a 10.50 10.92 
l — 553 — 40.9 25 24.6 eres Sees 11.18 11.60 
a — 465 — 34-4 he 34.2 9.69 10.11 ; 
q oe 27d a5 29.6 10.50 10.92 
h — 326 —24.1 +344 25.6 11.05 II.47 
i} — 318 — 23.5 + 463 32.6 10,06 10.48 
w 258 Ohio —115 23.5 TE.34 11.76 
U oT = 202d sie 2A PEt 11.63 
t — 241 —17.8 ap aly 21.0 hearts thE L167 12.09 
b —192 —14.2 + 360 34.3 9.86 10.23 
« — 22 == iG me ute Das 14.01 14.43 
B - 9 = (O27 ap 8 fo) var.? hie 
z + 43 3m Beez ap ter 12.82 13.24 
oe + 64 + 4.7 + O4 18.4 12.18 12.60 
A + 66 je 4G — 80 seats aemeee waae 
gZg + 67 ap aS) — 399 30.6 10.46 10.88 
B — 117 ap wee = AG ea wees etre 
Ss — 137 +10. a SZ 21.0 11.56 11.98 
p +170 +12.6 — 476 2710 “s 10.78 11.20 
ta) +178 +-12.2 177 2 Gl Pe te tthe 11.18 I1.60 
D +252 +18.6 —- I 2s 11.46 11.88 Oe cae 
n +3292 +23.8 — 86 DAO] ae aan Tr. 2718 11.60 
m + 346 +25.6 + 58 25.6 10.90 Pig 
C + 369 + 27 3 +739 42.2 ie 8.68 9.10 
| 4 + 463 + 34.2 — 837 sae Soe Baas Bs 
| ie +555 +41.0 — 903 6.91 7.33 
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TABLE 64.—6894 S Lyra. PHOTOMETER MEASURES OF COMPARISON STARS 


1903 November 7. 6-INCH. Good. 
: Mean Scale Readings. Magnitude. 
ate con Star. Scale Readings. Cc. 
‘ ‘ Mean of 3.|Mean of 6. H. Pe 

hom if 

21k 7, 33 A’ a 1525 15.Or1 5.5 533 15.52 1.02 Teel 8 29 

E’a Wea) Dee harsy niet 7 13.50 13.84 0.76 7.61 8.03 

G’ar 18.7 19.0 18.9 18.87 18.65 1.44 8.29 SGM 

G’ WO) TPIS TA 12.40 12.45 0.56 Teal 7283 

a 3173) 30.65 3h.9 31.60 32.02 2.94 9-79 10.21 

b 33-0 32.8 33.0 32.93 33.20 3-07 9.92 10.34 

g 37-9 37:2 37-2 37-43 87-27 3-59 10.44 10.86 

g 265837000 37-4: BTETO' Mite Gilssste: ree | earaeoange te ba sciees 

b Be CO) Bele) Behe 2 Gia ly al ae orton Seis Git. oats. Bol) Smcwena 

a BOE AM, BAG BQ IAPS ON Ons ttre, ONY os cca | ieee rece, al lene Noa 

G’ 1203 125401258 DESO wat || ace deep | eam aga oe a ere ee | re 

Gar fash Shsiatey Lita) Relay keen ie Men Aor mee caace walt mts en ara cll (t caety 

Fla FOMI=TONUNLOES TOROOM fo fists go ee oe at ee | a neces 

EF’ at Me) Thnk yl 9 ee & ei Dene me Ms areas Nt ants cere ell, Hcp epee 

PEO BY 307 OH ar 15.9 15.6 15.6 T5370, |p Oe ereterna | Ce ge cesta eR roger 

1903 November 8. Good 

2iei2 31 g 26nte 30 te ZOng 36.17 36.67 3.53 10.32 10.74 

b 390-3309 3369 33-47 33.17 3.07 9.86 10.28 

a 202 30.0) 31.6 31.47 2hn 32 2.84 9.63 10.05 

F’ax GP Or sOul 57 HO eal Rone, a 0.03 6.82 Td 

7 at sUafinte) ithe 2. 11s) 66) 18.23 18.40 1.40 8.19 8.61 

EB’ at P5RONDA Ours. 0 14.97 14.90 0.92 Sep! 8.13 

Hac [5.4 15.2 16.2 15.60 E555 1.01 7.80 8.22 

Ha LOsO TS ers 3 ES SOo | eee aeet |e weet eee a acl) eaten 

Bias TA 75 sONL 4S i ae edd ee ane cea |< So Sic | ema? 

G’a 18.8 18.3 18.6 £857.) Paes Sl tee ean | eae ae Eee 

a 31-231 .0, 3053 cc tas ty ia ieee Seema er Nl) 8 icone Rae cr 

b 330 326 G29 | 32.7 ten eee. pe eee UE a seme 

21 38 34 g Cylons evel ee eine: Viol 7 al mesic aie wrens. J) orotonm 1 anda ena 

1903 November 24. Seeing good; moon 6 days old 

23, 4 51 G’ HA Se) Slay TO 12.03 12.98 0.63 Tete 7.85 

a BInOp slate on 31.10 31.84 2.91 9.71 10.13 

b Aleta Girone 2.0: Bee Loe 32.78 3.08 9.88 10.30 

g $782 737 43783 37-30 37 62 3.62 10.42 10.84 

E’ax 14.2 14.0 14.7 14.30 14.50 0.86 7.66 8.08 

Aa: 15.8 16.1 16.1 TOROO ms: mene 1.08 7.88 8.30 

H’ Gey, 16.9) OR HOLS top AIM Maiecote 2 0.30 7.10 ins 

Ea: Ne BU BYE D PAE 7 Oe is) URE eee Ale rrcciera © 

g S8ek 27603749 yl, as ae Pe eM rescyes | |t, Guewceorcior, atk sc.cO 

b S40 337 o033K9 Rie ea Pe MeN ul Pace ge Ph sd on 

a BG 30 BALA Be 7 ek ae eerie th Mavic P| arid oatas wall) a Brenaca 

Ge 1432-137) 1369 je aed ee ee et MRIS | a eet Betas 2 

23 28 55 G’a1 TO, Se20nt) 19-4: TOSTO. IE chamoe bily ican meee cee a | ener 
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TABLE 64.—6894 S Lyra. PHOTOMETER MEASURES OF COMPARISON Strars.—Continued. 


1902 July 7. 12-INCH. Very good. 
| ‘Mean Scale Readings Magni 
; ee | gs. gnitude. 
ee ce Star Scale Readings. C, 
; ; Mean of 3.|Mean of 6. 16k. Pe 
hm 2 
16 30 Av NG Seta, BEB 2) 13.80 Tig 0.72 8.05 8.47 
Bb’ TOON Om OrS Be Teale cee ake 0.32 7.65 8.07 
B’ a2 2A 2052 e257; 25-47 22.84 2.01 9.34 9.76 
(Gy TOES MORON Lons L770 17.39 Lou. 8.70 g.12 
E’a2 Ono 17. Oui O 1723 15025 1.08 8.41 8.83 
a 26.9 28.8 28.5 28.07 27.47 2eAg 9.74 10.16 
b Bows 3.01 30.0 30.50 29.25 2.58 9.91 TOmss 
& 33-8 32.4 33.0 33-07 33-49 3.02 10.35 10.77 
§ 44.0 45.3 46.2 45.17 44.30 4.25 11.58 12.00 
m BOTO 39/20) 4Oe2 BOE Sy Bll amb eetene 3.69 11.02 II.44 
S i wage Aad. ABS AQo a) me wcuee ENARIOD if iMStoeented (Uli repenatas. 
g BEY OD yi Gf, Cheval BE MEOE Ml TKS cope, jl. catore Seams ota Up umrocscts cs 
b Dae 28:20) 2759 28NOO SR niece Blame. ale Mets eareaa © Uli tekoerere 
a ZOO) 202) 20.04) POM Mice atcctioe lf a qhooe Me Gee omnN Kesttota 
‘a2 Gi Ol WMG, TIS) BS 7. Gia ee trere EL eae ee A seule Oe eet peat 
GC LOm 275 eles E757. pl caetewoma (|) aera ce. yb uarostos (ue meparemes 
Baz 19.5 20.0 19.9 TOSSO Ry eves a Oo | Pee nde ae eee een ee 
1725 IU Lie 2 aire Onin 5 bead ec) | Cass Ot ee er eee 
1902 October 5. Seeing good, 
21s 5, a LOO) 20.0) 2iiok 20.63 Dye WZ 1.80 9.62 10.04 
b 22 uO 23 n2u2 a2 2310 2ORL7 2.04 9.86 10.28 
g 30.3 30.1 30.4 30.2 30.59 Dsofii 10.53 10.95 
S AOn3, ALLO Atay) Alera 40.62 3.85 11.67 12.09 
x% 47-5 47-5 46.7 47.23 45.52 4-39 12.21 12.63 
D 40.8 40.2 40.5 40.50 38.74 Roy 11.46 11.88 
m B33 34013 4ak 34.00 33.26 3.00 10.82 11524 
E’ a2 1270 eESe2 1289 13.00 12,24 0.70 8.52 8.94 
(Ge TARGUEA Ha ATO 14.20 14.35 0.91 Sa73 9.15 
Bae 16.8 16.5 16.8 16.70 16.20 1 Be 9.04 9.46 
A’a2 25 ale 2A 72520 DASOSe ale eee 2.19 10.01 10.43 
A’ ete ete Gist GREY I SGods 0.15 TOF 8.39 
B’ a2 PStOut 523 1028 5 Olan eres 72 alwe Jace me cease 
4 TWN S6 SESW) Gh Bs TASS O04] Me eich ete eae | acerca cer rai At pet eect 
E’ a2 Oo ey HORDY St Sf el (Se Ula irscase Mj More Bela ome 
m Bio 13345 13302 BQ SO AMT Ee ercmynal gill poarcciens [tem asanateen ulin Moen sete 
D BoP SOQ Bay ORO T. Wilte recourse || eee ecnmn J Tee tN 
a6 ABE oeASTOMA gE AZeSOn | euaccahre lms. e, OM maenera ioe At nee 
Ss 40.8 38.8 39.8 BORGO Bal acsmrerars, ilimerenctce” ol Ummen passe gent | eer yeaa 
g BXOVnsy BY lash Zevaes BOL QO Mie arccteeten (|) Secor. Bg meeoeeer een Reet 
b 22a 28 222 o Se a A Nl Ni alee al Wille Perm 1 berry oy hil. meee 
Ps Sal a PPS PHO SG PIL ZUHOO WT leesane MUM wacecole Uh Meecarateesean eeeeiene 
1903 November 10. Good 
21a, 29 a 18.0) 18.2) L9.0 18.70 18.49 ies e 9.70 10.12 
b £O)0) 2013) 20). 19.97 19.40 MOR 9.82 10.24 
g 2OnOuZOnAm 2 Onl ZO) 26.09 2520 10.49 10.91 
s 35-8 36.0 35.3 35.70 35-42 3.23, 11.42 11.84 
a5 42.0 41.2 41.5 41.57 41.55 3.95 12.14 12.56 
m BOMZ EONS GOs 30.23 BOu2T 2.68 10.87 II.29 
m ZOu7e 3082 BOLO BOsgOe en ae Wee Mle ieee tee Arig cecoes 
x 4027 41.3 40.0 7 Ga Rome cAeiMEMeertttos = 4) (homeo) al edo’ 
Ss 36.0 35.2 34.2 lo iy be | Mee ren Meta ta Alp losers oe ilk” Gye oud % 
4 25.2 26.0 25.8 PLoS, 0d meee oenamn EReHP LLY ps acd  Ralsicis A 
b 18.8 18.7 19.0 DS Swe li vcs ateveue tall|e eevee, | ues 
ae Bil 32 a LSie7 elon sel pee ltcierie i taocose ly aco \eiaaood | oso 
Ga 8 OnnO yom OLO SEO ule cineSia ca le ueuer eich Illy muse, Seven | mare ee 
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1902 November 3. 
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PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


40-INCH, WEDGE V. 


Seeing poor and getting worse. 


: Mean Scale Readings. Magnitude. 
nee. a Star. Seales Readings.) a ee ee 
j ; Mean of 3./Mean of 6. yale Re 

hm 
> 33-90 33-1 34.9 33-67 34-17 3.10 11.57 11.99 
x ZOE Os mels Ok 36.40 39.20 3.69 12.16 12.58 
Zz 44.8 43.8 43.8 44.13 44.48 4.26 T2773) 13.15 
v 57-4 56.4 56.4 56.73 57-18 5-35 13.82 14.24 
B BOR 25 50915 50.43 Roar): Dally UL camecuens 5.43 13.90 14.32 
a 58.65 58.2) 58.2 58.33 58.18 5-41 13.88 14.30 
a Yohwd aatsrng) LSP ae BSROSIY wie lens Soa So Ri reece: aon akitraseers nes 
v 56.5 56.6 59.8 Le eg NMC aie Saboeasinn WIN eRS.o Oia sii Gary's 1 
z 44.8 44.0 45.7 BARS S| Amr circe le \orrcde ee | Memtertercianme | ow yearon 
x Alora ge 2d LO AQ OOR NN Mey genatey || peaete eset a || etree cpa | ceca tele 

22526 Ss B40 35.0) 35.0: SAO Peas eine Mk coool oct «ihe undiead 

1902 October 31. 

| 

21 30 Ss 28.3 30.0 30.3 29.53 29.20 257 11.66 12.08 
x 3226332) 33> 32.87 33.05 2.99 12.08 12.50 
2 37-8 39.4 40.8 39.33 38.88 3.64 12 73 13.15 
v 535 52. Oa 5208 52.87 52.74 5.05 14.14 14.56 
B 57-2 54-5 55-6 55-77 53-17 5-09 14.18 14.60 
a 5AROn5O RoE 5GrO N2 R27. 50.25 4.83 £3.92 14.34 
a 50.7 46.2 47.8 ASis230 0 | tarcicm Okey ira ok act oe mays Rons 
B oa) Sons Gitos SOS Fle ssccvtccen la trccye eel erate nes || eta 
v eo) benGy G68 (oF 08 hid PROTEGE N ctoaia ol. | coco «ll e’caians 
Z Bias) Lieysh\ iy! ste Gi oiar eae MennCre etie BG Cie Ai) TooGemy {Il Bencrom 
G Bei Ff Z2nC. Book BR SDD” hares, «| erensyouan ecco otek a | (eae eras 

2250 R) 28.0 29.2 29.4 Pismeh: A osemmoe dil ooo. i} oped. I aoeo0 

1902 October 31. Seeing fair. 
Ss 27,01 2067) Gkat 25227 31.80 2.84 11.66 12.08 
x 32.0832. o83c-0 32.2 35.67 2520 12.08 £2750) 
z 37-7 38.6 40.0 38.77 41.20 BuO 02273 eS 
v Biiag) Beats Bins 52.27 54.27 5.18 14.00 14.42 
B 56.0) 56-7 50:77. 56.47 56.10 5.30 TAC 02 14.54 
2 54-5 55-0 55-2 54-90 56.15 5-39 14.12 14.54 
a 58.2505 5057-5. TRON NS Bi Ses Bcaeesne eile Bust. cae Mik ees eeG 
B 55.2 56.0 56.0 ieicee i BApBo! Il doce It oesoge Pe Bocas 
v 56.5) 57-3 55.0 Leper lt oe teonet dh cote dl cette Ih ip ote 
z 44.0 43.9 43.0 LEVI e Nene hl pm oe sts ede od NT caeasto'c 
x 2005 ST OL ao eo Remove Wieokn clea araas dl tooned fl) eoaed 

22 28 Ss SSO) BO Sou RVineRY Mi wepboo6.! il conto! ibe oause |] aleve 

1904 May 20. Good 

14 50 a 45.2 47.4 46.5 46.37 46.99 4.53 14.11 
B 52.0 53.0 52.9 52.63 54-57 5.20 14.78 
z 37-9 38.6 37.0 37-53 37-58 3-50 13.08 
x 28.8 29.7 29.9 POpygh Wt sectherc 2.60 T2erS: 
z Brady), BOaen vias Lupo wall! Meola oloy eal )o.cyae ||). <Iptocarc 
B 55-8 55-9 57.8 5On'5O> |) sae cane 0s meter alll Mmonane les 
a 48.8 46.8 47.2 Ais OO wea amerexanctsys aro ie || ome OLOAKS 

7 5 Var WNeGh BU Nafo) YAS 57, Ui el is aay Outteic 1.00 10.58 
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TABLE 65.—6894 S Lyra. CONSTANTS FOR REDUCTION AND COMPARISON WITH CATALOGUE 


MAGNITUDES. 
6-INCH. 
November 7. November 8. November 24. 
Star. Obs. Mag.| 4 Mag. Obs. Mag. 4 Mag. C Obs. Mag. 4 Mag. 
Cc. Cc . 
sels Pe JSR ele Ee: 1 Ee 12. Jala | Tes bel, ies 
he = < 
| 

J we. 0.01) 6.86; 7.28)/— .02/+ .04} 0.17) 6.96) 7.38 + .08/+ .14| OREO LOLI 7a at Ogi eos) 
G’: 0.62) 7.47) 7.89)/+ .07|/— .08} 0.65] 7.44] 7.86|+ .04/— POOBI 7: AS iiie85| cS eae te 
jae O.27| 7.12) 7.54\4 .04|-+ .04| 0.26] 7.05) 7.47\—- 11|/— 03) 0.32| 7.12) 7.54\— Ja) + vod 
Means} 0.30 7.15| 7.57\4 .o4/+ .05| 0.36] 7.15 7.57|+ .08]+ .09) 0.35) 7.15) 7257 a= 03) =..08 
Mick cell 2 oreo) a eumctotl ees oes allln ara ¢ Se Ope Oln 7200 eens eee Sore) Sayan ctl) ects aie 

12-INCH. 40-INCH. 

(Oz Gc: 
Mag. M 
Star. |6-inch. ee I ih 

July 7. | Oct. 5. | Nov. ro. ‘| Oct. 31. | Oct. 31.| Nov. 3. | May 20. 
a. 9.71 DEAT 1.80 1.51 ln Borer 10.46 aie AKC sae 
(Jere 9.89 2.58 2.04 1.63 Se pie 11.56 Ai Eat 2.84 210 ee 
| dea iucstree 10.39 3.02 PPTs 230) DOME RGR Ce 12.18 2.99 2526 3.69 2.60 
MeantCri| ere PEAS) 2.18 1.81 Mean | Coera eee 2.78 3.05 3.40 2.60 
MeanMagj10.00 | 10.00 10.00 10.00 Mean Mag.| ..... UIE erp Paeibatsigy | sarestsiy) || Tee she! 
14 D5. ares al ke crors: 7.33 7.82 8.19 Meet te mall artery 9.09 8.82 8.47 9.58 


6894 S LYRAE 


Fic, 22,—MAGNITUDE-CURVE FOR S LyrR&, 


CHAPTER VIII.—S LYRZ. I0o9g 
TABLE 66.—6894 S Lyr#. MEAN MAGNITUDES OF COMPARISON STARS. 
6-INCH. | 
November 7. November 8. | November 24. Mean. | 
Star. Mag. | 4 Mag. 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. Mag. H.| Mag. P.| 4 Mag 
E’...| 6.86 | —0.05 | 6.96 | +0.05 | 6.91 0.00 6.91 Hoey |p sa@ley 
G’. F-49 |= 0503 |>.7 44: || —O.08 || 7243-1 —0-02 7.45 7.87 | +0.02 
dal TAN ea OLO25 | 7.050 | — Or O5) eye 12a tO 102 7.10 7-52 | £0.03 
Meats) Sas cieeseecl tna tee (lee croc chix tee teat IM gee ete | eRe. [cttw oe TLS Tate OnOs 
Qe 9279) |e O- O58 5O.02 I —O.08. | 10275 0.00 On FT| TO. rs | +0.05 
De. 9.92 | +0.03 | 9.86 | —0.03 | 9.88 | —o.o1 9.89 | 10.31 | 40.02 
Rie | LOx44s Or, O5a|LOr 3205 -—OlO7s LOE 2) o-- O08 10.39 | 10.81 | 40.05 
IMGATI: | re ateneeoe Ceeneete el Ciaken tteeea cs tenet a)| 2 Ore iors 4 | acd welt eee cemeerete 10.00 | 10.42 | +0.04 
12-INCH. 
July 7 October 5. November 10. Mean 
Star. Mag. | 4 Mag. 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. Mag. H.|Mag.P.| 4 Mag 
a. Oe7 44a O.O 5m 902-0207; 9.70] +0.01 Q)500)|| FO. FT |e O).04) 
[ec 9.91| +0.05 | 9.86 0.00 9.82} —0.04 9.86 | 10.27 | +0.03 
Pits 10.35] —0.09 | 10.53] +0.07 | 10.49] +0.03 10.46 | 10.88 | +0.06 
IMV@ et). | Becta oc stecoe loca co acerel tore exact ra)| etree we erect e's ci pai llerat crete aie | a ecemeemec ste 10.00 | 10.42 | +0.04 
Gee Tish oe 0.02) | Lt. O71) -Ontn aie ita42 | Onin 4, 11.56 | 11.98 | +0.09 
22x ao.a\liee aor ee | 22 1a | et ORO mate iO). OL: T2235 512200) 1) = 0.02 
mM. 11.02] +0.12 | 10.82} —0.08 | 10.87] —0.03 10.90 | I1.32 | +0.08 
UB) Re Rll eis See P40 ee ees Ran 11.46 | 11.88 Soe 
Mieaatirell ee aeerttesaccl (eerar state: [fer crarenopem aati eteape ton eset Is: cer fo. -s:cortavel| (arses attest oil i arapakeenoe 11.55 | 11.97 | +0.06 
40-INCH. 
October 31. October 31. November 3. May 20. Mean. 
Star 
Mag. | 4 Mag. | Mag.| 4 Mag. | Mag.| 4 Mag Mag. | 4 Mag. |Mag. H.| Mag.P.| 4 Mag 
Ss 11.66| +0.03 | 11.66] +0.03 | 11.57] —0.06 eres eats 11.63 | 12.05 | +0.04 
Ge 12.08| —0.04 | 12.08] —0.04 | 12.16] +0.04 | 12.18 | +0.06 | 12.12 } 12.54 | 40.04 
Nesta ae ese | eee SI as che eel een tere || so 2 teen Meicrcteted Sere 11.88 | 12.30 | +0.04 
1273) 0.09/12. 73), — ©. 09) 12=73)|| —©.00) |) 13.08" ||" O. 262812732132 24 7 (es On 1s 
13702) POL OGN 4 12ers On PLS IGE OSi On Lan et 4 ire |G OrOn Ar Ole LANA ge |e On Lit 
14.18 eee UA ES aa ey Vea olero 14.78 : var? fh at ae 


ed 


No. 


IIo RESEARCHES IN STELLAR PHOTOMETRY. 
TABLE 67.—6894 S Lyra. VISUAL OBSERVATIONS OF THE VARIABLE. 
Date. : u Means. 
H |< Reduction, St 
MeGationabiour ee 3 3 Comparisons. eduction, Steps. 
and Day.|C.S.T.| q oT oO |< Steps. | Mag. 
1896 2410000+ (a2b, b4f, fog, g5h, hik, ki\) 
Oct 57 3840 80 | 6 | <21q,_97, 3p, Pam, MN, NO} 216.216 sees revere <21 <u tO 
O25, UStwliinit es ant srerent ) 
Nov. 12 or 3876 150 Gi RUeLION UB OAL Ant cites crite even. || etna eetonegeieie racer <2 <TKES 
26 7 3890.54 | 150 Gs || SAC ese preraeicn oieterater nei sie alll ies he eareaae ena ns rakoll elke irs <18 STQiT 
Dec. 9 6 3903-50 | 150 (6)e|| Gee aerahhiptebike ys tin ome poe nclleGenoo od oo Umno ac <18 area 
23 6 3917-50 | 150 ae | en Oe eh sel DbSE SUE Ro wig onl ycr al fo me-o.0 Mowanaces Ovid cc 210 11.68 
1897 
Jan. 9 9 3934.63 SOn| NO a4 —50.n050), Val aU ene. ZT) BOK Oy Zak oy ASEH) SIS 10.72 
May 25 10 4070.67 | 150 GA FES Us UU seine Cretake see evees 25 Ox 20 sO teen tere e2ORT 10.99 
June 11 9 4087.63 | 150 GE LUAS ON 201020 cel rere eeye PUSAN ON PH PISS 3 ier | © oD igi? 
July 1 9 4107.63 | 150 GaUS U2R RIN OU ca ea eranet eee 2InOP ZO SA LOMO 20.3 Ley) 
16 9 4122.63 | 150 GA SLU RUDY sete coerce ie atten kee 2On OZ On Atma satee ie |e 2One 1 CR, 
26 9 4132.63 | 150 Gp EST US UT ae nes cpaie sede ete eae lots 20.0, 19.4 Si) hija7/ 11.86 
Aug. 27 8 ABUSES |) Setar || Gy ema ses Meeseel G5 Sac ronallaoacooboudoasguuaee ied 12.15 
Sept. 17 8 4185.58 80 Ch | Rae ar Gils ea PX bee, om Giorth 0 Gano. 14 OOO irae iero earners 1224) 107 KD) 
22 8 ATOO,5OuINL5O 8 Ooh 22-30) Visit PSeeiee oc wars) |e rote a conetareeeate atone ates 8.9 13.25 
Oct. 25 7 LOS. Gul || sikfey || ay || Weekes Glosrel, Whabis times ee ZN MGS oo oodcoGoaanaaoe <19 SEA) 
Nov. 16 6 4245.50 | 150 (|) DIO GT, MNES po oko alleo Ne soagecovaooR pee DE <13.0 
Dec. 29 6 4288.50 | 150 F |) ORE SRS te od ooo anlleous boo gouDosdodc0s << <13-0 
1898 
Feb. 15 17 4336.96 | 150 || Coss Sosa Whee sos coe loss aod oo eto Son <18 <I2.1 
Mar. 2 17 4351-96 | 150 OU UAZU2S DTU Ade mel 5245.2 3-0; 209522 ate ZnO 11.80 
23 16 4372.92 | 150 CUZ VEN) VOS) CAV ees 27-6, '25.9, 270, 20.6} 2627 10.91 
Apr. 1 16 4381.92 | 150 Ff SY KAWAII woe oon wa 2 BOn7, BicO, Gln sean el s5 10.20 
15 16 4395-92 | 150 GRIEU22, 030 Paty eee ee B20. 3s. wee yer 2120 10.17 
May 7 10 4417.67 40 6 Hetil og Roto toro uo ote Se par Wagar 320 10.16 
fo) 6 BO USE feta stare oc cucrey a ceserebetes F258 RAM Ove ttre 
a 9 443183 ee (SA OIRO Baer an At cmc 4.6 27 e382 Oseuncls ots 5 S28 py that g 
June 14 4455 SOu| er 2 8 L205 Ul 27 oppress cee cree DSEO. 82 Tee cio sts Pyles: 10.77) 
27 a 4468 SOuhen2 POA SU 2 ey slitait a <eon el e2 0 Sng 2 One arate: Biz 10.27 
July 5 II 4476.71 80 | 12 | £4—5, v2m, c8a, eroad...... 2O ME 2 7 NOmiare acs 26.8 10.90 
18 It 4489.71 ROW OT 2a SAU. Ul— 20 eee ices 2GEO, 62 7o 0 en yenions 26.8 10.90 
Aug. 1 10 4503.67 SONNET 2a CAV AN 2U SUR ares cia ese: 2626) 2356; 25.10 Q5u2 II.10 
-18 10 4520.67 SG) |) 12) AhOU, VIS; Vase MMI or. 19.0, 22.0) 22a) 22163 11.62 
Sept. 7 8 4540.58 | ... 6 | m6—82, s2v, v2x, v4z, limit z.| 18.6, 19.0, 20.4, 15.4] 18.3 12.03 
20 8 ASS SAS oul wae Gulaveslinipsed sa=4yy ers er iene eee ree L725 F2eIG 
Oct. 78 7 4571.54 | 150 GiLs2Uy Ux, V32 init 2s. ne TOs Msovty bd Bgl ee T2017, 
Nov. 1 6 4595-50 | 150 Of |rzivecaglimpsed prctenc. arian eee etn eee 10.4 13.03 
15 74 A600 55411-2004 On| etOt Seen Mmiitezin se cea nc)|cie nis aero use ose Ea AIO 
1899 
Mar. 22 16 AG RASECP. I) eeu Opies Obrseen altsiiten—2-<ao een | etvemneriens heathen Kot <12e2 
Apr. 21 16 4766.92 | 200 GiRUZ—32, UI, US GUN eee 13:09,)10-4,) 20-0, bons kone 12.05 
May 1 10 4776.67 | 150 GS EOS U2Eee renee ee ren ae ZO SON 2OV Ove attr iens 20.0 11.80 
18 10 4793.65 | 200 Onl v2—35 5 2vauncentain sel e2a ns Oso ale oh fase 11.60 
29 9 4804.63 | 150 Gd! RAR TO ONO Ds sb 5 Gahan ue QAGO;, 2A Os 22a See 2a) T1132 
June 7 10 4813.67 | 150 On EDAD SUItt OAS Un nse ee PISMO PANO CLO eaas al) ASOT 11.05 
13 10 4819.65 | 150 OUIROZ=CHINUC OAD cp seat tanien Zont, BOLO 30N3 29.6 10.50 
July 5 10 4841.67 | 150 Oe GE UP eV ans mals Abe mre cinwe ree Pec tarsi ee irene Ora a G ele 9.99 
July 10 10 4846.65 | 150 Cal] MOAU ROUTE crete erie aes ctor BOeas al One nie 30.9 10.31 
18 9 4854.61 | 150 Cp PRO4d mu Cores sear or cteea ona pay eet Bia il my OBoriaten 6 Got 30.9 10.31 
Aug. 5 9 4872.63 | 150 GEIMWOSUN Doe ecmtyol ek barcieen he Birt 35 GOMOr oe ance 30-9 10.31 
10 9 4877.61 | 150 GuISOGU RCI 2 UM UATH amy tron 28nGe 2o Zon Owe aon 10.65 
26 9 4893.61 | 150 CON EXITS (Eso cd dock cB eee Oreck PIO rats OAC de Sere. c 28.6 10.65 
Sept. 4 9 AQG2) OL D501) sOMllCAd <0 0t, 1 O—7 Slee enue 26.6 2ONO 2 Sate ee On 10.89 
12 Fi 4910.54 | 150 ONIN GAD NUL. UA Sanne ctot conan: 260) 25:10;825 Ona 25-7 II.03 
26 8 4924.56 | 150 Oh || RU HULU BIND aon owe ou: 22 Nena SOs 24 a5 24.4 T1620 
(Ores A 8 4932.56 | 150 Gil NZD UTS eee ee eee PLCC GY OSD DE 22.8 11.42 
23 7 4951.54 | 150 6. 2=30 VOH15; VILE oer ae Dave 5,82 On 4 21.6 11.59 
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324 
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TABLE 67.—6894 S Lyra. VISUAL OBSERVATIONS OF THE VARIABLE.—Continued. 


Date. : v 
lal ped 
Month | Hour Ue 2 Comparisons. 
and Day.|C.S.T.) q MT Old 
12399 2410000+ 
Oct..20 6 4958.50 150 Goi EGHOUE OS Sexe ene ee eee 
Nov. 6 6 4965.50 150 OANES2U5 -VO—1- ty oi eee ae 
20 6 4979.50 so8 6 | v not seen, limit 2 < 5.,... 
22 Ff 4981.54 200 GGSS2U; U2, 320 tr ere eae 
1900 
Feb. 24 18 5075.98 175 | 12 | v suspected, limit 4 < z... 
Mar. 2 16 5081.92 275) || 12) || v not held; limit 5 <7... = 
22 15 5101.85 B5OUN GAOL (OG2U nO LA. seamcteleaen oy ote aie el chee 
Apr. 4 15 5114.88 275 | 12 | v or @ glimpsed, at limit... 
6 16 5116.92 350 | 40 | 28-102, «3-48, B4v......... 
May 2 15 BIA2<SS) | 400) leo. |ee7— Oe eI) Cage ne. 
II 14 5151.83 460 | 40 | 428, B4v, 26-Sa..........., 
28 10 5168.67 275 | 12 | v not seen, limit 5-6 < z,.. 
29 12 5169.75 Ze eeAO ec LOU M034) 1-26 eum e ee 
June 19 12 5190.75 BEOn| AO) 240, VO%, 03 —ABin ees as 
28 10 5199.67 DEG WO) | SRO ORO Se toh doe bee de ee 
Aug. 6 9 5238.63 TS Om 030 802) aaa en 
13 Ol | Bang.) |) aust |) ll 7, ei WO a wee 
20 8 5252.58 40 OU EUSMUS UE Ree en 
Sept. 5 8 5268.58 40 Gr G30 Oi 2umace ee 
15 Bt on278s 542 | 150.1) 6° | 030; OS, VOM es os bw oa 
Oct. 26 6 5319.50 150 | 6 | @3v, biv, vig, vom ........ 
Nov. 21 6 5345-50 iGO an || Bh EY oes.o oo 5a 6 om nee 
1901 
Noy. 12 7 5701.54 Sito || eka) HO Soo og ods mower acgne 
1902 
Mar. 5 16 5814.92 237 | 4o | ™22, UALS Pat Pa SEER ice, 
28 14 5837.83 Deel gikey || Cee oh WO) TOR. sag on a6 
May 14 3 5884.79 67 |p 12 4|) U-LOU seen xseen 2...) 
uly 7 10 5938.67 67) 120) 23=40 te limp sedan creer 
Octy, 95 9 6028.63 Sigh |) Nak | Da: Seay, Mite Bo ooo se 
IO 9 6033.63 237 | 40 Use. US ta reins eek nceeaeake.e 
20 8 6043.58 237 Ag | PHOLOMIOCEE re oe ao oe 
photometer.......... 
31 7 6054.54 237 | 40 PROLOMeEeteK a ee oe t 
Nov. 3 8 6057-58 237 | 40 | Photomieter: .4i........45- 
Dec. 1 eS 6084 dap li 24>: PROLOSTADH A. i stenk a0, 2450 
22 7 6107 54 237 40 S20 3 MUD A wore iciisi ere! einieiel 6 (erie: o"e)le (2 
1903 
Oct. 10 10 6398.67 O7e lene a OMoOl Seen mliniit 1 < 1. ne 
II 7 6399-54 150 6) bv not seen limitizn 40: 
13 9 6401.63 807] 125eu not seen, limit 1 < z..... 
1904 
May 17 Lk 6618.71 40 (Si WO lay UPI sn pA Owe Sam ee 
20 9 | 6621.63 257m eAOs| EO DOLOMetete ay nonce 
Aug. 4 8 6697.58 150 (Se! ORO ee a is Ae eae sen ee 
27 = 6720 150 (SOUR UB arttats LAR. cic cee 
Sept. 24 8 | 6748.58 ee eee DUOLO pili cure syste ere et 
Oct <8 10 6762.67 ey || LOS! A, MOA C35 nud a 
Nov. 30 6 6815.50 40 Guleuenotiseens limit-y eas... 
1905 , 
aus 3 6 6849.50 750 | 40 | 248, 82—-3v, v near limit .... 
Feb. 14 17 6891.94 750 | 40 | 23-48, 85—-6v, near limit ... 
Mar. 12 16 6917.94 FEOINEAO | GAR ueAD cece wy eats fe) 90').6- 
pe re US a I yrs, ooo OMe NE SS 
Bree 41526) 040.02 119951) 40/1 | agp aici cick c. 


Bd Ga | 
Means. 
Reduction, Steps. Seeing.| #. | 4 Mag. 
Steps. | Mag. 
OMG PHERORS 6 oon das 20.3 P07 7 fair 246 | +0.28 
TOLOsSVS)5 Oy cr ever ersiare 18.9 1r.96 | good | 253 | +0.34 
Joc Mo Soleo Coe ae Homes <19 <11.9 nip ore ns Sheed 0 
LQsOm20ed, VA Aen | eel iO 12.08 | good | 269 | +0.18 
ReceVa 6 ane a Wrouskcre Atom eS Gy AIG fair 5 
SPA Laks Mincwolowal beatae ees <aG) <a opisie 2 Biase 
O18; cLcOsn on pateeae 0.6 14.27 | good | 389 | —0.13 
PS Nore ee re 2 14.1+] good | ... Sct 
Solo: boogie aghete Rarer re — 4.0 14.87 fair 404 | +0.18 
ach’ Sas BuSceegneiengakers alee — 4.0 14.87 fair 430 | +0.06 
Pee AS tne Ahh — 4.0 14.87 fair 3 Omlo 
¥ stwigtgShay Seayeaeusteataate: SPAS <a 6 GUS SOO a eas PA pis 
er RW Ram eee cs Be3 13.95 | good 21 | —0.40 
WA G85 8 vagsanhs ice eee af ee) 13.39 | poor 42) | Omak 
D2 ALO Avec 12.4 12.78 | good 51 | +0.38 
22R O23 5 52 A Ae 23.5 11.35 | moon go | +0.15 
ZT hye DO). On 2 ht Ai ee 2 OFS 10.95 | good 97 | —0.05 
30-08 GOL Onan. rater 30.6 10.35 poor 102) |) On 54: 
S Hl Gy Sno, Sielonoe oe Bons 10.07 fair 120 | —0.42 
3335 GOO; Qu Oua ire 31.8 10.19 | good | 130 | —O.11 
BE 2133030010130. OlmeameO 10.18 |) good) |\er7 tse On2r 
ZOuOs, ZO Olerene ste lenaare Jerot 10.70 | poor | 197 | —0.02 
Ldutaalcueriaspare sc ahieseeseeree 26.6 10.94 | good | 117 | +0.39 
23:05. 255 55a eee 24.6 Ligsto fair 231 | —0.04 
Oi cAn2leO. 2 Te 55 2 ke Ole lass 11.60 | good | 253 | —0.02 
PARTE Sete A Ee <18. <a Daal good ne sso. 
Re eC OLM ORE Sa oo ae 79) 13.38 | good | 3545/8—o225 
sec SINS givaysceel tre tare <ir <13.0 good 8 sees 
Date JOSE? eterna I+ 14.2+] moon 13) |) SO704 
nee oe ae ih 14.02 fair PI || hpi its! 
POR aes tec oe 14.07 fair 347) Ong 7 
RS i to sin va 13.82 poor 27) \e Osos 
Fuscioles Sete Rea ue ae 15.0 anys 64 Sete 
LOO; 20-4. themes a7) 11.87 | good 87) | Orsi 
NRO R Tren cs hp iy <12.2 | moon | 89 
Sct eos. casks Me Dae ieee tel <3 7O: good a 
SED OIE EG Hore <10 Saigon good 
20 nOy 32a Oseroneeaoen Bray, 10.20 | good || 162) |" Onno 
yeh sche age Rep oS VCR RRR CI ae 9.74 | good | 165 | —0.58 
ZOO) 200 Oar ate 20.4 E170 fair ZANE cO2 5 
LS sO On Acer er eee 18.2 12.03 | good | 266 | +0.19 
Rees ae Anette ens Ge dees 14 fair 292 ren 
7 aA se V3 at Dene eevee ners 9+ 32 fair 2016) |) ape ee 
RIS eer noo tie <18 <r goody |i a-. Sy 2 
5 

Fy ite eR RPENS creo net —2.5 14.67 fair! 183030) 4: Only 
ae eam ee olor —5.5 15.05 fair Ole Oe25 
Se ee re Or eee ae — AO 14.87 fair 25 |) tt Ossa 
SS OR2 oh Ole cae airs 
PSR RE Re Rein es 0.0 14 59 | good 48 | +1.99 


I1I2 RESEARCHES IN STELLAR PHOTOMETRY. 
TABLE 67.—6804 S Lyra. VISUAL OBSERVATIONS OF THE VARIABLE.— Continued. 
Date. “ 
No. Meath. one oe 3 g Comparisons. Reduction, Steps. 
and pee CST.) Qype r < 
1905 2410000+ : 

102 | Apr. 11 16 6947.92 750 | 40 ae = get: AsO, BN aataecaveae eon 
103 30 14 6966.83 Zoi NGS || CASH} ICA 5 ao ac ae oatmedac BAO Baate atten eases 
104 | May 20 10 6986.67 Deg NW Ze) |) SAO MOR a a nea oo alae ao YOON TOA RUA RA ae ane rota ate 
105 | June 13 14 VOTORSST TI U2S TA AOU EUS cermaien ae seewtnn vise lccrens a ticpa'ltos Auk Pine eeans Beecs-mee se 
106 20 12 7017.75 Asi] || Chor) WP Oy Wee nn Coo oCnoOOS Gp lecohecie ia einen chose 
107 24 9 7021.63 Oh ae MME NOR Osarn a 60.0 > Am OF 25 Os 26 bes ae shat 
108 26 10 7023.67 BO) 2 18206 U2—B Macs weet eras ie PASS Plo bri ns 
109 | July 23 10 7050.67 DBA AO. PHOCOM GLEL aa eniacey a eres ae | ener eee eae 
110 26 9 7053-63 150 GNIS 2D UA aR Sion nals atayaioe DANO me2 ROS n Sane: 
yagi TE INR ie) 9 7067.63 150 Owl AU UA ne eee ue tae yee 2610e 2850s. area wees 
112 21 9 7079.63 12 PHOtostaphs: 25 3) 214s [nies ee eraremene ie 
113 22 9 7080.6 T2 ee pHotogtapls: 215) 2 1O.mmir sd renee cree ae Ret te: 
114 25 10 7083.67 we Dele Photographs, 22 T, .220%..n1.0)| hearer eee ete err er 
115 238 8 7086.59 PEO NOW PIN, OSL y C4 Sram ante mre ZAG ODA e257 Onion 
116 | Sept. 17 7 7106.55 150 ele IO) CPR pao ados AIBA} Oo) hn PIE iccac. 0 
Epa OC. I 10 7120.67 AAC A NS 2 Us £2) eee eta imeuedt Never arenas TOQnO; 2Oudicmannce oon 
118 20 7 7139.54 SO 2a le SLUMUSY Mote eer teenere tena ZOWOn Die decane atone 
119 | Nov. 18 6 7168.50 Daal eA Oa lee CU Meney rte tticre potae etea: deste tay [o- Nee ene oer aber Syeeiae 


Means. 

Steps. | Mag. 
Biot 13.91 
5:3 | 13.69 
15.4 12.40 
30.6 10.34 
32-4 10.06 
25.9 £¥ OF 
28.4 10.67 
ote 10.6+ 
24.3 LE 20 
27.6 10.79 

cece [real & 

TE 

ncikepe hie 
DAay. 11.16 
22.9 II.4I 
19.7 11.85 
20u7 1 esse 
10.4 13.05 


4 Mag. 
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RESEARCHES IN STELLAR PHOTOMETRY. 


TABLE 68.—6894 S Lyra. MEAN MAGNITUDES FROM 364 Day GROUPS. 


Group No I 2 3 4 5 6 7 
fare) Deere aera 36 He 109 145 182 218 254 
( t 85 238 
) M 11.20 Lie 
5840 ae AM —0O.12 —0.22 
(Ga No: 2 2 
( i 93 130 167 202 236 
10.97) TO. 10) || 107431) TOs090 130 
4276 4 4AM —o.17 |—o0.18 |—0.08 |—0.13 |+0.12 
GaeNc: B 2 2 3 2 
t 59 95 135 169 200 240 
Pe M GP OP St utd lil atargeiay || aCoagy bl imantoye |] sere tors: 
47 : 4M —0.22 |+0.05 |—0.06 |+0.17 |+0.29 |+0.31 
L No. 2 4 3 3 3 4 
f t 12 46 96 125 171 197 
38 Mie142 41s 0308s) 1285.1) 16.136) 10.18 || 10770 
514 { 4M |--0.15 |+0.44 |—0.15 |—0.26 |—o0.21 |—0.02 
L. No. 2 2 3 2 I I 
( Pi: 117 242 
h 10.94 11.40 
5584 | 4M +0.39 —0.03 
( INGS I 2 
Pees ele 
T4AS1OU | T3eS2a LTS 7, 
aca 4M |+0.06 |+0.63 |+0.57 
No. 3 I I 
| t 164 241 
M 9-97 11.76 
6456 4M —0.34 +0.25 
L No. 2 I 
t 25 
M | 14.87 
6892 4M |+0.77 
No I 
f t 20 47 QI 127 168 200 239 
Mean Hee Maller AGs i TONOT r1420 |= TOq260| 010-25) TOrSi | enn 46 
a AM |+0.13 |+0.21 |—0.03 |—o.10 |—0.06 |+0.07 |+0.11 
No. 8 5 13 8 8 if II 


9 10 II 12 
327 363 400 436 
308 348 
12.00 | 13.02 
—o0.66 |—0.46 
2 2 
307 
12.60 F 
—0.04 
2 
389 4l7 
LAG2Z7 Iai An Oy, 
— On bs dOnt 2 
I 2 
354 
13.38 
—0.25 
I 
306 393 
13.2+ 14.67 
+0.5+ —0.17 
a § I 
307 351 391 417 
12-48 | 13 20) | 14.47) | A esy 
—0.26 |—0.39 |+0.02 |+0.12 
5 3 2 2 


II5 


CHAPRLE Re Vill —— 9 PL Ri, 


feiaiaat 
| || 
sees 
Cee 
eaaee 
BoSae 
9 ZV 
is) & KP 
N BS AN 
~ wou 
%) Xe 
t+ Us 
+ S 
a) zs 
° © 
8 | 
ie) 


-CURVE OF S LyR4 


Fic. 24.—MEAN LicHt 


116 RESEARCHES IN STELLAR PHOTOMETRY. 


TABLE 69.—6894S Lyr#. OBSERVED MAXIMA AND MINIMA. 
Elements of maximum. 1898 May 12 (J. D. 2414422)+4384 (E-4). M-m=1544 


MAXIMA. MINIMA. 

< Date. Mag. a= Date. Mag. 
eS Corr.| Wt, ee een Ae ee ee ee ee COT te 
ea) vCaleadaks J.D.) HO) PB. | Calendar. {j.D.| H. | P. 
BuEso7. Mat 4s 2088)\n0- 2. mc ==) 4 7 A | i807) Decv19)| 4278) 1 me +10] 6 
4 | 1898 May 12} 4422] 9.95 |10.37 Onie2O 5 | 1899 Feb. 13] 4699]..... me eo OS 
5 | 1899 July 7] 4843|10.00|10.42|—17]| 27 6 | 1900 Apr. 25] 5135|14.90|15.32|— 9] 16 
6 | 1900 Sept. 29| 5292|10.04]10.46/— 6] 9 7 | 1901 July 14] 5580|..... me — 2] 1 
Ta WOO DEO 2057415 nei. me s¢ @) 3 8 | 1902 Sept. 25] 6018|14.90|15.32}/— 2] 9 
SulErOOS a Mats 2) 6086) \e. mc +12 I OQ) | LoOs3 Dec! us| 6402 ne eee mec ap at 2 
9 | 1904 May 23] 6624]..... mc ay Les B 10 | 1905 Feb. 18 | 6995 |15.01 |15.43/— 1] 14 
Io |1905 July 2] 7029]10.60|11.02|+21 | 24 
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The last comparison used in deriving the mean light-curve was that of 1905 
March 12. The curve yields a period of 438 days. Several series of observations, 
covering the maxima between 1895 and 1900, have been published in the Astro- 
nomical Journal, by H. M. Parkhurst, who noted an “intermediate maximum’”’ 
1896 July 14. Probably for this reason the period which had been given as 
430 days in Chandler’s Third Catalogue, was called 218 days in his ‘‘ Revised 
Elements.’’ The present series excludes such intermediate maxima (except 
that no evidence is furnished for 1901). 

A single observation at Bonn, 1856 July 30, 9.5 magnitude, might refer 
to this star if a correction of one division of the ocular scale be admitted. If 
so, the star must have been very near maximum, and calling the epoch—31 the 
period 436 days results; but as stated above, at present the period is at least 
438 days. 

Leaving out of account the intermediate maximum in question, the light- 
curve presents no abnormal features. The total range observed is just about 
five magnitudes, the different maxima and minima being quite closely accordant, 
The rise is much faster than the decline, occupying but 35 per cent of the period. 
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This star was discovered at Bonn in 1860 and has been well observed, since 
Chandler’s revised elements depend on 43 maxima and 5 minima, but it does 
not appear that the minima have ever been completely followed. Townley 
reports it invisible for two months near minimum in the Madison 15-inch, and 
in the extended series of observations published in Harvard Annals 37 it was 
invisible for periods ranging from 70 to 99 days. ‘The photometric measures of 
comparison stars at Harvard extend only to 13.44, and those by H. M. Parkhurst 
to 13.48; so that more work was needed in fixing the magnitudes of the fainter 
comparison stars and following the variable through its minimum. In the Har- 
vard volume above cited the faintest magnitudes noted before and after minimum 
range from 13.0 to 14.8, and though opportunities for observation when the 
variable was faint have been few, about a dozen comparisons have been made 
when it was below the Harvard limit; and photometric magnitudes have been 
found for the comparison stars down to the faintest used, thus fixing the mini- 
mum magnitude of the variable with some precision. 


TABLE 70.—7220 S CyGNrI. STANDARD MAGNITUDE STARS. 


1900, Magnitude. Residuals. 
Color, 3 
Star.| B.D. No. P. DM Catalogue. Measured. | From Cats. Nights 
185 dele Dec. ieee PanIIT Tor 


H.C.0)/P: DMA Pee) TH, oP. ec: 


B | +57 2106 | 19 56 58 +57 32-1 WW) e708) 97247456 72 Ones: 
Gib aS7/2129)| 20 02532 | +§7 19.5 |.GW | 7-88 | 7.96 |(7.53 [72 78:| 3351 —18 | eae 
Dil 57 2144 | 20°05 (38 | 457° 20.5 W | 7.04 | 7-32 | 7.17 | 7.42 


1 VV ca lea nes AeA raAl |icree Reeorcceny rat anal tea near yg Tees) 4) gies | Wesel yam || Bes, sere | 2h 


TABLE 71.—COMPARISON STARS IN B. D. CATALOGUE. 


B. D. 1855. 15}, 30) 1855. 


Dec. No. Mag.| R. A. Dec. 


+57 23.9 Y |+457 2137 | 9-0 20 2°44 | +37 30.3 
+57 36.0 g {+57 2139] 9-5 | 20.3 20 | +57 29.0 
+57 31.6 O57) 2°44 Sate leon Ome ones 75 aeo 
+57 35-1 
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TABLE 72.—COMPARISON STARS FOR S CyGNr (IN ORDER OF RIGHT ASCENSION). 


Coordinates from Variables. Magnitude. 
Star. Soe Measured, From Curve. 
1 ee » Dec: Stepsee |s55 = Sa |e 
H. BP, Es Ps 
“ Ss ” 

c —990 | —124.4 — 624 39-7 8.54 8.79 
€ sei — 68.9 +105 36.9 9.39 9.64 
a* — 422 —52.6 — 1342 A5.1 FSG TS 
ij — 194 —24.2 —152 Borer 9.87 10.12 
“ — 109 — 13.4 an 72 8.3 13.90 14.15 
y, aA SOS 52 16.4 12.31 12.56 
m’ — 45 = 8.6 +455 fe ais ree 
6 —4r Sia oO Ong 14.94 15.19 Syste ences 
8 = 49) = ted) = Aa On5 15.48 15.73 15.66 15.91 
x — 22 — 2.8 — 165 19.0 II.95 12.20 Nats eed 
d A 8 Ons sip NG 38.0 8.98 9.23 ares neay 
n + 8 + 1.0 + 59 4.8 ne 14.63 14.88 
y ae Bil ap ae — TTA 4.6 14.34 14.59 Beers Reto 
p SS ap dala’ — 170 21.8 is eh 11.43 ti 68 
m sie AG am es + 461 24.1 10.73 10.98 es 
( + 82 Ons == (oy take “+ 
oO EOS i218 + 168 22.0 ie, 272 Pes eee or 
n + 100 ph etS +445 23.6 Soe Ae he bate Bes eo) 
l +105 eased — 100 25.7 10.53 10.78 ere 5.00 
t + 105 a ieicu + 45 10.6 12.8+ 13.1+| 13.5+ 13.74 
dD. oS +15.6 — 230 8.86 g. 11 pic ear 
k + 162 + 20.3 347 28.7 Ore ae rc 10.20 10.45 
g + 400 +50.0 — 314 33 dane 9.59 9.84 


*q = c of Table 71. 
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rn 


1904 September 3. 6-INCH. Good. 
; Mean Scale Readings. Magnitude. 
Sore hie cat Star. Seale Readings. Cc: 
; Mean of 3.|Mean of 6. ist. iP 
m ° 

21 -O 19 B TO, OM O470 0.8 9.83 LOM, 0.30 723 7.48 
G MDD Wheat Aiea ts 11.80 12.02 O.51 7.44 7.69 
C 2072 20.0) 20.2 20.13 20 88 1.69 8.62 8.87 
e 24 1925-6 25.03 25.27 26.90 2.39 9.32 9.57 
i 30.8 29.9 30.3 30. 33 30.67 Ree | 9.70 9.95 
d DYN) PHN GY OP ley 24.30 24.80 Di) 9.05 9.30 
ii 24.0 24.5 23.9 By it) 25.00 22ers 9.05 9.31 
D Lie 7 Oe SerORO) Eran Pe gity 0.40 TRG 7.58 
D LEZ ier? el LEELO Me wteed oe one Pi me 
ap AO? Da By AAO). 5 DSS 7a wall > ceeehees 
d Org On Ameo Gia Aomexor |) Seer 
i BuaCO) ZHEKO) BEN) BT (OOM aI teen 
e 2897129413 120.0 Portier {Fs Gee 
c Deki RU as) PHO PROS Ne sab onc 
G Raf Baie Aa Ors [2423-9 Meee 

212k 21 B TOLORTO.8 1007 EO 50" Hester 


STELLAR PHOTOMETRY. PLATE 9. 


+1m om —Im 


ef aT) 


Scale, 1 mm= 13.”3. Ss) 1902 November 24. 


7220 S CYGNI. 
R. A, 20h 3m 248.7, Dec. +57° 41’ 52”, 1900. 
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TABLE 73.—7220 S CyYGNI. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


18 14 Be 


1904 September 5. 6-INCH. Good, somewhat dull. 
3: Mean Scale Readings. Magnitude. 
oo oy Star. Scale Readings. C 
Mean of 3.|Mean of 6. He Pi 
hm . 
19 30 Ey Da: Hayate) Meal. By Tho EAS Sey ries 0.87 7.83 8.08 
oF. 220252370 52220 Pie fe eat mee 2.00 8.96 Ou2k 
d 24-01 2370 23.5 23.50 24.24 2.06 9.02 Quay 
i 21.2) 3O:S 30.5 30.90 31.30 2.84 9.80 10.05 
e 26.0 26.6 26.9 26.50 25-79 PSP 9.18 9.43 
Cc 20.0 19.9 20.4 20.10 20.62 1.66 8.62 8.87 
E 13 2e elas 13.00 13.05 0.65 FOr 7.86 
16 B 1073) 10572 10.2 10.40 10.54 0.34 7.30 FASS 
B LLL) LO.t) 1OxS TOV 7. = |e ere = Pcs [ee reer 
€ DR Bt Fe OY SIPS DSeTO |\ Wocaeca seo eet I een cee |e ra eens 
c BOG, inky Sia 7 0 Oe eee eee Me Cee earner nan or 
e ZAG 2573.25 .0 PAA Gh (ead EMR eet, |) ose cE meee s 
j Zhe STO) 31s BE SIO Pl. Rue thean |e Chater UT meee eee | aera 
d 24,9) 25.0. 25.0 PY yal aoe woe Mae: OYibv oie lke lah 
1904 October 1. Good 
j 
21733 21 D S25) Ong) One 9.23 a) Xe On22 7.10 gf OS 
ap 23.9 23.9 24.8 24.20 23.69 2-01 8.89 9.14 
d 25.1 26.2 25.8 25.70 25.09 2.14 9.02 9.27 
i B27 9n 322984259 32.90 32.35 2.98 9.86 10.11 
e 26).8527 57° 27.01 B20 27.49 2.40 9.28 9.53 
C 20 On 2 ata le? 21.30 20.79 1.68 8.56 8.81 
GE 1229, 1322 313-2 13.10 13.24 0.67 7.55 7.80 
B le Omir Siete are 11.20 II.47 0.45 uae 7.58 
B PN Seite 7 LEA. P75 he. sbeebs rsa ear a: 
G 13.7) 0324 13.0 Vie ee 7 eee ree men (ae sts GO Renee Auto ue 
c 20.0 19.8 21.0 DO DT. OWE Fase 7 Glee cee an eon ieais | ee ae eae 
e 27 OE On 27 AO Oy (Ay [7 (aan ene em ress, le BeBe | a sai. 
i Bey BP BH) BT SO. OU Use caves al] etcetera Hie Barco rte aN ares 
d DAR Ge AnOneAG2 Ey ey Ss eI) etree ok clay peaoey i ernie ee 
It 22),8 2341 23.0 Oe We OF ne NMEA Oran Sh ito ke || atch Pela 8's 
21 53 24 D Veit Wiis) Cre OAS) IW leah oecoe nl nee veers | MMT one ae 
—_—lqe_lOooao,,oNOCTF0———0u0uNuNnN0NRa)a)>o00nananuanuayuay——s—S—Ss—SsSsSsSsssaoaqaoao—oqoOoannmamnaoOawrrrrwrwocCor—aaaeeeeeaa——{ 
1904 August 13. 12-INCH. Good. 
17 48 26 c P7201 755) Ons L7iey 17.59 ear 8.42 8.67 
e 25.5 26.3 26.4 26.07 27.07 2ua7 9.38 9.63 
} S2 Onsite 7agies 31.83 31.98 2.85 9.86 10.11 
x 53-5 54-6 54.2 54.10 54.12 5.16 Oita 12.42 
7h D4C2523..082255 23023 22.35 1.96 8.97 9.22 
1 385273901350 38.60 37.97 3.55 10.56 10.81 
v 39.7 40.6 39.7 40)7;00% | ieerera ete 3.78 10.79 II .04 
d 2S PX) Pela 23.17 22.99 2.02 9.03 9.28 
0 43.8 44.7 45.0 44.50 45.17 4-35 11.36 TL.OF 
m 40.7 41.5 41.0 41.07 40.99 3.88 10.89 Il.14 
m 40.9 41.1 40.7 40;OO0 || ies oe wnoey Me Mardccrrys Gilet eters 
0 AS eed 00m Sus Misegee? Al sng oc Secs Bb tas awoke Wants homey 
d 2304623 3e oro 32.805 I bes nan) bl) eee eee eos ae | ae 
l BOGT 375 Bree BI AST be oe le pe ee Coe ee 
fp 22- OP 222120238 7 tar 7, De pence | inmant Wil addi 0! Wicca 
x = = SeobaGee ose) SUL TZ) oceees He Reheat paca e |S eee 
i 32:0) 32.0031. 5 Zep Caen Mmoihere. camel Ges oo a tte ramen Sie 
e Mf al9) Pier) Praas QSOs <\ odeaecaie. glee metetetemiel ee reyes eines ean ere 
c RS POMLon2 alee DSSOO. Bite loary icy ee ee crc es eee 
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PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


1904 October 28. 12-INCH. Good. 

id i] Zz Mean Scale Readings. Magnitude. 
ee Dist Star. Scale Readings. Cc. 
: " Mean of 3.|Mean of 6. 13, P; 
hm © 

22S 24 m 20.13) 30,9) 30.8 30.67 Bi OY 2570) TOn 7s 10.96 

o BONS) Sede GOs 36.63 36.75 3.40 17.35 11.60 

d 12:9 14.1 13.3 13.43 14.25 0.95 8.90 9.15 

l 20nON20 47 © 20e1 29.47 29.54 2.61 10.56 10.81 

he T2545 T7130 12,70 Ted 0.83 8:78 9.03 

x Ate meat Ad LAO 41.57 41.59 3.95 II.90 12.15 

} Pa eh PVE af Divers 217193 22.50 neo7, 9.92 TOM’ 

é 17.8 18.3 19.0 18.37 VS 27) 1.49 9.44 9.69 

c 12 Select 210 12,10 Reta S.7) 0.64 8.59 8.84 

c ED. 5) Li-4 12:0 PIROZy lige toes Sotse ie Colette) silk gene trate 

e LOcOUro 34) 1S.2 TS ATF a ty ree cee Nmerestoas im liege Seca eoale ee cemetes 

f Zant no27SE2 303 7, VAL Gy fim Galfer es cae't yl la-to shed, alll Mets tacoegll cD RRS vote 

% Ale2 41-5) 42.1 re OL OY A (Ween Scncioes eens Im ee Camel hao ned eared 

I§ TAS On YA? 13147, TROT Pie stores Mame ete fe Seeatee | [ee ereee 

l 3053) 204 2955 2GQ' OO Aol &-Seree ow BIN east Ml OAS ee | er meseore 

d TAME T6352 15 GOR | woe Lees I ene ae een 

o 20.4563 7.52) BOLO LOL eal (eT ROR ad! esos are Aino 1h Somat c 

22 30 27 m 21.8 370 30-9 TERA IO de elr eps) Ai[euaceccactee DM” aseaia sean ie otee eke 

1904 October 31. Good, dull, 

oO 14 40 m 29.0 28.9 28.8 28.90 28.57 2E2 10.60 10.85 

0 B5e2) B4n2e sa) 34.70 34.82 Bak 7, Pr.25 11.50 

d 14.8 14.1 14.0 14.30 14.10 0.94 9.02 OR27 

l 2OnT E27 25h 2059 26.60 27.09 2.38 10.46 10.71 

iL 122 e120 120 12.10 12.54 0.75 8.83 9.08 

36 29.3 35.5) 3941 39.07 39.19 3.69 L777 12.02 

f 202082003 2020 20.10 20.32 hia git 9.82 10.07 

e TOI FOR 2NTORS 16.37 16.67 1.28 9. 36 9.61 

c TOLOP TI 7 10.3 10.97 10.77 0.53 8.61 8.86 

c 10.7, 10.8, 10.2 TO. 57) Blancas Coon | a ACR Mesccrace% 

e 1649) 16-7 1723 TORO TM cl aetetice tum lie ct: I. sterace a ll lerae 

f Diet e2On3 2052 BOOS A wi ncpherce leaner bk cise tin laser 

x 39.6 39.4 38.9 Ok SOal'|)  aaecereer yt tne oe pit © adele © ati eeecenene 

1 125251327 2400 T2607 | kee | area | sera Ok |e ee 

1 Dyfi Qype’ Pa} se) Poi 7 aaa Meee een meg amt ee heute the |} me a5 OS 

d TAROMIZeOML2.O B33.GO1 0 Secce0 | Cee ee eee eee | ne eee 

0 255 3520 34-3 BALI SD ine tesa ecensy ot |) Ronee eten Ws ae eel uate Tener 

O 37 43 m 238-0) 25700251 POOH Siam | cs caro ae Ieee come MulMicre ceca lll bas ce a 

| 1900 August 30. 40-INCH WEDGE II. Low, seeing poor. 

I 40 y BONS) 3205) 310 BT OCW lay cut 3.05 12.40 12.65 

a 46.5 50.5 48.3 ASABE We xeraiate 4.84 14.19 14.44 

x PAV fas PS OP Def sik 24 Oye ya 4g caer 2.43 BLA G/5p 12.03 

o DOS OR Gf ASG DAM Qa aad poreon 2.16 II.51 1.76 

2520 m FSO 2057) 1S4 LOV.OG Mle Tas 10.70 10.95 
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1900 September 13. 40-INCH, WEDGE II Good. 
: Mean Scale Readings. Magnitude. 
eae an Star. Scale Readings. Tr ee Cc. 
; ; Mean of 3.|Meanof 6. 13 R: 

hm 

227 m 547) 17 sOntAcg 15.87 15.89 0.82 10.48 10.73 

o G48) PELO) PP iaH| 22.20 21.74 Le Gey: TETAS 11.68 

a 42.6 42.8 43.0 42.80 42.64 A238 13.89 14.14 

y BOOng LOL gino Br23 BOs 2.94 12.60 12.85 

v 38.5 38.0 40.0 yehensigy Til: “eaqenoe 3.80 13.46 F371 

l V5 OA Ol 4ie2 14.67 14.22 0.59 10.25 10.50 

23 2OnIe 242) 2552 2al7, 25.74 2.33 11.99 12.24 

x DOES 252) 272 2O30r= Ii cera tates Wah Mera eet Mell Pig esears 

l P51. 1322) 1350 SGT chew (sss cece ll aiekaek eaten | amp eoweWO| ree tescee 

y 2302 93175) 3029 BORSOo ch) cxterezes cea [pe cre ee |e Re RSs Omen ne sence 

a 42.5 41.9 43.0 AQ AG. | Po ckesoete nla “specs, MMM eeponer scan ell mena xe 

0 21OE2O. Saat A Dh hay yy eae arn pape a ecencoil, 1| oxen en & aos 

22 6 m 16.9 15.5 15.3 ESQO. | tueverceeiae | ieee oct soem Rare | ert 

1902 November 3. WEDGE V. Poor, occasionally fair for a moment. 

n 2150132508330 BONG 34.60 an as B24 II.49 

™m 2377s 2980 83072 29.50 29.22 DaS7, 10.66 10.91 

o 38.4 38.5 38.0 38.30 37.20 3-45 RI 54. Lin79 

t 49-5 49.3 50.0 49.60 49.65 477 12.86 TESL iB 

2 58.6 59.8 59.4 59.27 59.02 5:45 13-54 13.79 

y Al aor 4tns A263 41.80 40.87 3.86 II.95 12.20 

v 18.4 19,0019. 2 18.87 19.00 1.59 9.68 9.93 

x 385 240,37 4001 39-53 39.22 3.69 11.78 12.03 

l 250 3120 og 25.70 26.10 2.30 10.39 10.64 

l 262317267.9) 263 26500) t) ive are” Va Beep ratan lt mmeyeees saa. | tr terete 

x 39103825) 39-2 SOOM Mme be ero iy coment HI Award 

v 18.6 19.0 19,8 TOs 13 | Ageestors Fe enone ny | core ee i cen 

y 39.8 40.2 39.8 RCo y MU em Gro. tf cndek. (i Sobor 

a 56.8 59.8 59.7 Ciiay en Mh eNonio ale coon. |) oscnre chic omnes 

t 48.4 50.8 49.9 PORN Bewamariel lo colon allo mota |! Vode 

to) BOn2 356503053 os Oba MDA ikerco, Wl) bavomoo wah poaoes 

m 23..2) 20.2525.4 aie al ecco || coool |) nooe Gg Wo fons 

0 55 n ROMY a four iS Oa Pe AG web cloaca. al, cco deur wallh ero.o'g.2 

1905 January 3. Good. 

I 35 m I4.8215.8 1553 15.30 15.68 Tet'5 10.67 10.92 

0 21 AL 22h Ay 224 22.07 22.84 2.01 TESS Lt Fits) 

iS 45-6 47.2 47.7 46.50 46.12 4.45 13.97 14.22 

y 22.0 3h 7 GOn7 AG 30.52 270) 12.28 P2753 

8 57-1 57-7 58.0 57-60 58.40 5-42 14.94 15.19 

v 58.1 58.4 58.0 58.17 58.54 5-43 14.95 15.20 

Y SI.3 49.1 50.7 59.37 50.12 4.82 14.34 14.59 

x 2A s2e2 5c Te 5 23 24.87 25.72 2G] TI 79 12.04 

x 27 On ZOnO 20547: PLONE Wis ee cm Wine Nie cetay Mt eta Grae 

Y 49.0 50.4 50.2 AOE ST \P) eee ly were | eaervee Ul ne tereee 

v 58.5 59.8 58.4 SSroOr Ws cee a eer ae Neen Saaieee 

@ 59-3 59-3 59.0 C{oya710) Om mmeTnC eam | as G2 wo te MEeCUGiONe Nn Waa ciced 

y 28 4esOut 20.3 Reb Rene se yl sonhoa! |F atcacoe Il Soc 

a 45.0 46.2 46.0 Vy ei I) Meroe Bl ionog [le Penne oie co Ns 

o 23 la2on 724.0 PIUAS 0 Dall iRoom Odi) fo mlorae o. |[> arto Gers a hltee seo an 

I 54 54 15.0 16.7 16.5 RO SOFIE cores crtca a gt meter conemmn | mee resort geil rcpt 
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1905 November 18. 40-INCH, WEDGE V. Good. 
Giderest Jen. Mean Scale Readings, Magnitude. 
Time. | Dist. | Stl Scale Readings. peamgiaar ae naman bea 
i : Mean of 3. |Mean of 6. Ee Pe 
hm 
6 30 x 19.3 20.1 20.0 19.80 19.25 1.62 11.95 12.20 
Y 42.0 42.8 44.2 43.00 2eO 4.01 14.34 14.59 
3 Ble Fon) Gein tt 54.60 54.04 Sia dels 15.48 S76) 
y Dr MO) 0) Gf Ox. 7) 20.80 20.86 1.80 12503 12538 
a 40.5 40.1 40.1 40.43 39-7 3:75 14.08 14.33 
0 D525 USO rhes 1573 15.36 1.16 II.49 Ele 74 
t 83O0832—0 4265 32.83 32.46 2.90 13.23 13.48 
t BOT S221 ON 3252 BZ LO > 4 |) Wie cers srace Opie Eeeenore mks Open aienee: 
oO TAS ONT Seer 5 3 PaO Ohana A ecectonec Fete Oe Wiha toca kad) Maraewpona 
a Bisjors) Gita sh eklars: Cee OMe ase oo ie ataisd gil yoo) Ul eat occ 
y 20).8 20.9) 21.1 CLO Walle wakenosee “allo AeeO Ob PA Ota WE oc tec 
ry) 2et 5327) 54.0 SQA ae Me | Mgtrresr. | peceuer on = cubase te IN raetgecte 
7, BO) MIP Ag days Ale, BO Wil aes eee | marorsteprer SIN eb alinstenet © Nm Comemerte 
6 50 a8 PS27 T8138 erO. 1 TOF O! il secsinctucee mle wear ece spa | Seles oc ea ee 


TABLE 74—7220 S CyGNiI. CONSTANTS FOR REDUCTION AND COMPARISON WITH CATALOGUE MAGNITUDES. 
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6-INCH. | 
1904 September 3. 1904 September 5. 1904 October 1. | 
Star. Obs. Mag. 4 Mag. Obs. Mag. 4 Mag. Obs. Mag. 4 Mag. 
© (& Olas lara oe 
He 14 Jel. P He le lek 1g ise Pe ist 12 
B O2ZOl7 523 Nh 7ehO cr <1 5) OL Ons 47 230i) 755 Reece OSNOn4 Sill JersSill 7 a5oi ete 2 Silica ded 
c 0.51|7.44| 7.69|/—.44]—.27| 0.65] 7.61] 7.86|— .27|—.10] 0.67] 7.55| 7.80] — .33|— .16 
D 0.40| 7-33] 7-5841+.29|+ .26] 0.12] 7.08} 7.33]+ .04|+ .01] 0.22] 7.10] 7.35|+ .06/+ .03 
Means| 0.40| 7.33] 7-58|+.29|+.18] 0.37] 7.33|7.58|+.18|+.06|0.45] 7.33]7-58|4.21]/+.10 
WW he elie ai Guo Bi 7 pao) | sot a , fel, [LOOOs 72 Tae [ere Seneate | Detokedt 7 fis UH hn eal Giecosate 
12-INCH. 40-INCH. 
Mag. C. Mag. (ey 
Star. 6-inch. Star. 12-inch. 
Aug.13./Oct. 28-/Oct. 31. Nov. 3.| Jan.3. |Aug. 30.|Sept.13. 
CREE essa 8.60 1.41 0.64 0.53 Loki neuen 10.53 ete Sexe sisuaye 0.59 
Ci eh eater 9.03 2AO2 0.95 OC levees eo oon 10.73 2.57 Pau T2385 0.82 
Cae etMiaird nes 9.26 237) 1.49 1.28 Owe Lee 3.45 250% 2.16 S97 
WisG ooo oti0e 9.79 2.85 1.97 1.74 bars ON nts 6 11.95 3.69 2g Zr 2738 
Ce ae 8.97 1.96 0.83 0.75 
Méanig Creer tnet 202 1.18 1.05 Mean’ Greve aera B24 1.81 1.98 1.47 
Mean Mag. | 9.13 9.13 Q212 Onis Mean Mag) riots si tiesgeleringsel ries cn ilennens 
Cena) alness 7.01 7.95 8.08 Sahai MAO. 8.09 9.52 9.35 9.66 
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TABLE 75.—7220 S CyGNnl. 


MEAN MAGNITUDES OF COMPARISON STARS. 


6-INCH. 
September 3. September 5. October 1. Mean. 
Star. sce 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H.|Mag. P.| 4 Mag. 
B 7.23 | —0.06 TEM OnOx Teese OLO4: Of P51) 7.54 || 0.04 
ic 7.44 | —0.09 7.61 | +0.08 Fas etOL@2 7 258 Paige || axOKes 
D Tear \| aerate 7.08 | —0.09 7.10 | —0.07 Giga 7| AZM ee Onn x 
1 (EH 9 esl Dee pecueucied aceeech canes ire aawerin tol Pm Cute) og) Moco ths eee Ginige: || seOnCy/ 
c 82025-1002 8.62 | +0.02 8.56 | —0.04 8.60 8.85 | 40.03 
d 0,05]. 0102 O02.) —O7On OLO2n |e —OnOr 9.03 OE2 oul meaOnOr 
e 9.32 | -+-0.06 Onrss | —O703 9.28 | +0.02 9.26 On5L |) 220205 
ji g.70 | —0.09 g.80 | +0.01 9.86 | +0.07 9.79 | 10.04 | +0.06 
Le 9.06 | +0.09 8.96 | —0O.01 Sr) |= O708 8.97 GQ. 22) | 40,06 
AY SPs a aes acer es eee RCRD keke ORR ER OUAa ataprirey Cars| CLL ecscti cas Onis 9.38 | 40.04 
12-INCH. 
August 13. October 28. October 31. Mean 
Star. 
Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H.!Mag. P.| 4 Mag 
c 8.42 | —O.12 8.59 | +0.05 8.61 | +0.07 8.54 8.79 | +0.08 
d 9.03 | +0.05 8.90 | —0.08 9.02 | +0.04 8.98 9.23 | +0.06 
e 9.38 | —0O.01 | 9.44 | +0.05 | 9.36 | —0.03 | 9.39] 9.64] +0.03 
ij 9.86 | —o.o1 9.92 | +0.05 9.82 | —0.05 9.87 | 10.12 | +0.04 
0 8207) |) 4-0. 15 8573) |) — 0208 S193 OnO2 8.86 g-11 | +0.07 
WIEN Alia Gs a otcae Ine So oot aa ao Dola tad osolow coe. aa.d Opa 9.38 | +0.06 
l 10.56 | +0.03 | 10.56 | +0.03 | 10.46.| —0.07 | 10.53 ; 10.78 | +0.04 
m 10.89 | +-0.16 | 10.71 | —©.02 || 10.60 | —O.13 | 10.73 | 10.98 | -+-0.10 
o TiO et O04) | eT So alec O-}O3n| ell 25 a OsO7a Elk Ou nt 57 |) =}-O1O5 
ae P27 ec On cea EL OO) te — OOF ella 77 1m Olen me LL wo Si i220 |sOmis 
IMG aT ete cere rca (cxercre acer aysvemmvonohe colli UetchswansWall eveycue-atrioes 11.13 | 11.38 | +0.08 
40-INCH. 
i August 30. | September 13. | November 3| January 3. Mean 
~ 
® | Mag. | 4 Mag.) Mag. | 4 Mag.| Mag. | 4 Mag.| Mag.| 4 Mag.|Mag. H,|Mag.P.{ 4 Mag 
[BOA Berm tes ae een het On25|--On07 ee ie ee 10.32 | 10. 57 ||:0.07 
m | 10.70)+0.07 | 10.48)/—0.15 |10.66/+0.03'10.67|+0.04| 10.63 | 10.88|+0.07 
a) L1.51/-+-0.01 | I1.43|—0.07 |11.54/+-0.04/11.53|/+0.03) 1r.50 | 11.75 |+0.04 
% | 11.77/—0.06 | 11.99! +0.16 |11.78]—0.05]11.79|—0.04] 11.83 | 12.08)+0.08 
Mats Ret vars ai sracaeten| Micioratere cali cates Steves coseel| Crema nell meer {1.07 , L.32||-:0.00 
y | 12.40|+0.09 | 12.60) +0.29 }11.95|/—0.36|12.28]—0.03] 12.31 |12.56|/+0.19 
a | 14.19/+0.29 | 13.89]—0.01 |13.54|—0. 36)13.97/+0.07| 13.90 | 14.15}+0.18 
Sale| arene Seo lt ceneanre suo [BMS ae avall seereh as Te el| (CLAS Onelegeurela im neerenry) 
Gia Whee vassals meraty accel liosamanct ata eenech se Ve ee here 14.94 (14.94 | 15.19 = yey) 
Vee dtsaelas|® seisers.,|['s oiepalene || esase teem fmeseerae 14.34 (14.34 | 14.59 “tee 


Also 6, 1905 November 18, 15.48 and 15-73. 


i] 
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Date 
Month Hour Se 
and Day.|C.S. T GMT 
1892 2410000+ 
Dec. 14 9 2447.63 
1893 
Jan. 7 7 2471.52 
July 2 10 2647.67 
3 10 2648.67 
Aug. 3 9 2679.63 
II 9 2683.61 
17 10 2689.66 
Sept. 4 8 Ppt a Se 
6 9 2713.60 
13 8 2720.58 
26 8 2733-58 
Oe, 8 2741.50 
10 8 2737-50 <¢ 
21 yf 2758.52 
29 6 2766.50 
Nov. 3 7 27 Tle SL 
6 8 2774.60 
( 
9 6 2777-52 
L 
14 8 2782.56 
16 7 | 2784.54 
20 i 2788.54 
25 6 2793-50 
29 6. | 2797.51 
Dees i 8 2799.58 
3 7 2801.54 
5 6 2803.51 
8 6 2806. 50 
12 6 2810.49 
17 7 2815.55 
28 7 2826.54 
1894 
Jan. 10 7 2839.52 
; June 6 10 2986.67 
20 10 3000 .67 
24 10 3004.67 
28 10 3008 .67 
tty 10 3012.67 
8 9 3018 .63 
23 | 10 | 3033.67 
29 9 3039.63 
Aug. 6 9 | 3047.63 
8 9 | 3049.63 
18 9 | 3059.63 
20 9 3061 .63 


Ocular. 


150 
150 
150 
150 
150 


150 


150 
150 


150 


150 


150 


150 
150 
150 
150 


150 


150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 


| Aperture. 
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Comparisons. 


vs to 1M fainter than d 


Ns val, limit p.. 
n2m d3e, e4f, gif, fgh.. 
v not seen, p easy 
v not seen, p eas 
e2f, gif, f3h, hk, kxl.... 
< vnot seen,a3b,b2c,c1d,d2e » 
(120,p not seen, mand n=}) 


UeMOt SCC OCAS Wee ITEIE Cp .}| rie «Pelee yeiceme nes teeetege 


v not seen, peasy, g glimpsed 
PG eG, Wo es a og Oe 
(LIE AN oc ita ica esa ee GeO 
p2v, Vix 
UP MOU U2 enh e ieee ts 
vip, liv, lap, o not seen. 
(g2f, jah, hk 
ae b3¢, c2d, de, jee| 
(120, pn, p4—5q, limit q 

< f3h, h2k, kal, lem, ret: | 
Gh or vil, kiv, vem... .J 


FRSA: COG iS ee AONE . 
a4b, bic, c2d,d2e, eaf.grf, ) 
‘f4h, htk, lok, k3m, m2n, | 
(n20, oth, limit Paes | 
(poor pio, 02q, limit q, r >} 

MO’ SCEI enamel on cae | 
(f32, v1h, v2k,v2-31...... | 
a3b, b2c,cid, d7e, limit e.) 
$vh or vk, f30, Ula 21 ae 
UB IDE, G2; Dillon sonoo sat 

f4v, vith, ‘vik, DU e ty caloa es 

vil, vk, hry 

vl, kiv, hav, v3m 

vl, k2v, h2-3v, v2m 

vl, kiv, v2m 


lav, miv, v30, limit 1-2 < q 
12=2UN EU, UZ0m ee re ee 
13-40, MI—2V, VI-20....... 
vx = limit 


x seen, v not seen 
v not seen, limit x 
v not seen, limit 2 < x.... 
v glimpsed, x2—3v 
v glimpsed, x3v 


v not held, limit 2< x, x2y|. 


L2U ety mUncentaitee toc ao ae 
ZEON Ip aig), vane Oise ae ae Gee 
LOT UI — 2 yee cues ae 
14-5v, V2-3x 
l5v, v2%x 
LZURUIR=ZO Gea er aisle Ss 
LBUPV2=ZO0 eis see beast Ose 
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VISUAL OBSERVATIONS OF THE VARIABLE. 
Means. 
Reduction, Steps. Seeing.| 7. 4 Mag. 
Steps. | Mag. 
Rage,  cestswnse ki anus worsterscuerene 9.5 poor o | —0.74 
Os that We oe hey Ree ences ce ke 23.9 11.06 24 | +0.31 
EOE APA aye |fhel sy oteceens Sear aie a SBoecanecceere <22 Eh Gok 200 
PeTRED Bice CLOT OL eo eco tome Rote cre <22 STE 5) 201 
Mes at leds SUN Reamereacie Sear wee < 22 <1I.5 good 
<22 <5 
MCL ROI oe <20 <2 meres 5 ee Sor 
Ma hy ON O=aian 5 ho oc 19.2 11.92 fair 264 | +0.19 
1O.O 10 On at ee 19.4 11.89 2005) 70a 1G 
TQ.8;\ 20), One enecers eee 19.9 11.80 272 Nee Once 
Qe Sae Te One Ouneee 2ie3 Tr. 52 286 | +0.36 
22 BS QA Fs wre ese heene 23.8 TL. 27, ZOAm et Ona e 
266227) 2 On eee 26.7 10.63 | fine | 300 | —0o.02 
BOM sh G Ox Onc enone 30.4 10.03 | good | 311 | —o.28 
AOI eQOO wen eta ee 29.8 10.14 | good | 319 | —0.08 
27 Ox 20k On eee 29.1 10.23 | good | 324 | +0.o1 
2 SiiT3 53 Ol Ola eroeenE re 29.4 10.19 | fine 03|) =0705 
29.1, 29.6, 30.7,28.2| 29.4 10.19 fair 3 | —0.09 
pe : 

29.1, 27.6, 28.7, 26.7 2on2 10.40 fair 8 | +0.07 
2ooT, 2950, 20. eT eons 10.30 | moon LO} | —=O707 
2OeTn Zon Tee Oneal Gf Gp 10.46 | Moon 14 0.00 
D7 27 2 On On TZ 10.60 fair 19 0.00 
PAS fy Os Fh CAO, py PAG=1iN| 2G 10.70 | good 23 | —0.02 
Pay Ooh DOielon 6 ar, oaks 10.65 poor 2.50 | Ores 
2522 7a On ON ZOnt me Od: 10.66 fine 27 | —0.21 
PY We ep lol he Se As owes c 252 10.88 | fine 29 | —0.05 
Dee N fs PRO PRA O 23.9 11.08 | good 32-1 OnOs 
PMO re Pe il pee Dg. 5 Orc 23.8 11.10 | good 26 ||" —O519 
PUT OP PIA OPV 6 8 nic 22.8 11.27 | good 4t | 0.25 
mien seelere Riser tee eee 19.0 11-95 fair 52 | —0.14 

Pee et ease <19 <12.0 fair 

BUD inoio CORAM Aine oxo 4 <19 <12.0 good 
eee onus ee Ab a <7; <3 fine aoe te 
FRAPS Wesabe Robs in 4! 16.5 12.38 | good | 230 | —o.19 
gst Gg auedonoee a: Ue eaeeen ewe ede 16.0 12.48 | good | 234 | +0.03 
eT TE Se er otis GEO) Io? goods inaer cane 
EPOr TO.cAl bene pee 16.7 12.35 | good | 244 | +0.18 
1a PAT Oeil Avast ones iE 16.2 12.46 fair 259 | +0.63 
TSe55 17 Oe 18.2 12.10 | good 265 | +0.39 
DVE2, Qtr Sine tea Zi 11.51 | good | 273 | —0.02 
ZOMG 12 DO seen 20.8 TiOr fair 275 et Ontae 
Die Rel ae eee a Oe 2246 LPer fair 285 | —o.12 
BRT DAR etches 24.1 11.05 fair 287.| +0.14 
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TABLE 76.—7220 S CYGNI. 


RESEARCHES IN STELLAR PHOTOMETRY. 


Date Ag v 
= : fe 
Month | Hour J ee g ay 
and Day.|C.S. T. G. MT. < 
1895 2410000-+ 
June | 9 3349- x 5 Onl eO 
13 9 | 3358-63 | 150 | 6 
20 9 | 3365.63 | 150] 6 
1898 
June 25 II 4466.71 80 | 12 
JY ON TO” 4477.67 | 275°| 12 
25 ws 4496 .71 Ds || 02 
Aug. 8 10 4510.67 Bea 2 
20 9 4522.63 27 S| 2 
1900 
June 28 5199 237 | 40 
July 20 12 5221.75 237 | 40 
Aug. 16 IO | 5248.67 460 | 40 
29 5261 poral bare 
Soule 5262 
Sept. 12 |) 
eel 5275 75 | 12 
) 
: & 1o 5276.67 237 | 40 
Ort 4 lf 20. | 5297-67 | 237 | 40 
16 10 5309 .67 460 | 40 
26 6 | 5319.50 | 150 | 6 
Nov. 21 6 5345.50 150 6 
1901 
OcteEs 5666 12 
1902 
Mar. 15 16 5824.92 237 | 40 
Oct, 29 10 6052.67 AGH \k Le 
30 | .. | 6053.67 | 75 | 12 
31 9 | 6054.63 | 237 | 40 
Nov. 3 9 6056.63 237 | 40 
19 8 6072.58 Gyo) 2 
24 9 6077 .63 ino eye 
Dec. 26 Ti 6110.54 237 | 40 
1903 
Jan. 17 6 6132.50 460 | 40 
Mar. 20 17 6194.96 237 | 40 
Ni, 2 14 | 6208.83 237 | 40 
1904" 
July 27 10 6689.67 24 
31 1g) 6695.75 ans 
Aug. 27 8 6720.58 paps teks 
Sept. 3 10 6727.67 40 | 6 
Qin 9 | 6755.63 40 | 6 
8 9 6762.63 227) AO 


Comparisons. 


AVSIM TNC), GES ss es gens oF 
VAL NUTS OUI ee ee ae 


SHE Mii OIE “8.3 G pio. Keay 
V20) Nets neces oleae 
Geek baa EO 5S cen. 

{angle ydv isa right ee 
ASU gmt tinl tad wae eee aha 
v not seen, limit 3-4 < y.. 


6 is 16 magnitude, € is > 
17 magnitude. 

V74, ¢4A—5V, limit v......-. 
© (isito or v) limita. 3... 
@5-OU; U2=30, WOT. oo a0 
US Rae EC BOS IA ee Rate aces RC 
(photometer 54050555 
~v not seen, limit 4 < x, 
l ¥ glimpsed Ered ak Se 


Y5V, Va, V51 (t = at)...... 


{es B4y, Via, VIy ..... ) 


LBA UM 2) eee a eee 
noe %2-3v, y1l, 26Y, y40, 
limit 0. 
(04v, x1v, vy, limit y...) 
~ lis 11th mag. or brighter, / 
LAS RIE Ms ere eee j 
MUAD OLD UB Gisen e eta ete 


PHOcomelecen er ee eee 
puotometenna eee 
a2 VNeA tit tere ier 
PUOLOMeLeT ee rere tee 
PpHotometer mr eran ae 
PHOCOSTA pli easeret ne 
DY PIO Wis tos shoves DIB Cone BP 


YSU, E10, U24, VO—-8Y......-. 

~ not seen, limit ¢........ 

v not seen, limit 9, y ‘and 9 
seen. 


OX=2U RUNG sree sien lense 
Puma Geiger Ces Sa ogoos 4 
WUIREGN 2 Sara oy ONY Ont CeOrtero cei 


Reduction, Steps. 


TSO; ous 


Ry pec Neiaas co 


8.4, 9.6, 


bars ede yy 


0, 19 (enS)' 16)-e.re) wi 0 er eile) e116) 16/9. ehe 


20:5, 203.0, 


VISUAL OBSERVATIONS OF THE VARIABLE.— Continued. 


Means. 
Steps. | Mag. 
19.0 II.95 
23.6 11.12 
24.5 10.97 
15.4 12.57 
14.4 12.75 
8.4 13.90 
8.4 13.90 
ive <0 
7:8 14.02 
4.9 14.60 
<o <15.6 
3.0 | 14.99 
<= © <13.9 
<15 27 
10.2 13.52 
17.0 12230 
17.0 12.30 
7S 12.18 
21.0 Ir.59 
25.7 10.79 
4. 14.68 
279 10.37 
10. 32 
ieee6e 
are 11.03 
toes LEO 
14 & 62670 
10.5 13.50 
<a) <13.8 
<<70 <15.6 
echo 10.5 
2017, 10.16 
22.4 ELgO 
20.2 Te, afi 
<19 <12.0 
halve 5 L3e82 


fine 
fair 


poor 

moon 

good 
fair 


fair 


fine 


fair 
good 


poor 
fair 
good 
pooi 
good 
good 


fair 


fair 
good 
good 
good 
good 

fair 


zt. 


Io! 


136 
158 


207 


2US 
234 
246 


253 


282 


322 
22 
29 


64 


4 Mag. 


+0.15 
+1.19 
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Julian 


Apr. 


June 
July 


Sept. 


Oct. 


Nov. 


Dec. 


Date. 


Hour 


Cos: T. 


Day 
G. M. T. 


3 GS § 


al 


~ 
AnOOnwrounwnwus 


Comparisons. 


v not seen, limit y 
(UNMIS EUOINE ole «dolore OO C 


GSU; UZ05 UZ0s6 = sce eee 
photometer 
v not seen, « glimpsed .... 
E8—1OV,, UZ 4%, VOY. ocr cies 
HOV UR UA aD D6 OO cops cco 
E5V, UX, V4-5Y 
Ditch SUE IS Aus ofc Gain He 
j2v, v5-6l_(y seen)........ 
vl, VIM, V3n 


NORAD. 2 BW aealos Mecsas wes 
y5—6v, vat 
x8-1OV, Y3v, V4t 
t4—5v, v6y, v8 

15V, V2y 
v not seen, limit y 
y6—-8v, 9v, V44d+..... 22 0e-- 
OR SOU ase ee cee: 


Reduction, Steps. 


ORO pakT J Ov ernoen ener 


20.5, (16.6) 


VISUAL OBSERVATIONS OF THE VARIABLE.— Continued. 


Means. 
Steps. | Mag. 
<S1On4 | 12 A 

6.5 14.29 
26 15.00 
<i6 <14.4 
Sie DSeO7: 
Tae 13.39 
19.5 11.85 
18.8 Ir 98 
20.5 11.66 
30.5 10.00 
25.6 10.80 
20.2 Eela72 
L750 12.30 
T1375 13.28 
13.0 13.01 
8.0 13.97 
vA) 14.16 
Se 57 tA 4: 
Ye, 15.30 
— 6.0 16.5 
7.9 14.00 
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good 
fair 


good 


dull 
good 
good 
haze 
good 
fair 
good 
fair 
good 
poor 
good 
good 
good 
poor 
good 
good 
good 


Seeing. 


4 Mag. 


RESEARCHES IN STELLAR PHOTOMETRY. 


128 


Fig. 26 —LicuHt-Curvg oF S CYGNI. 
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TABLE 77—7220 S CyYGN. 


MEAN MAGNITUDES FROM 274 DAy GROUPS. 


20 
Or 


E22). 
Or 


TES 
+o. 


eats 
=O: 


13 
II 


118 
14.68 
+0. 37 
I 


163 


8 9 10 
217 244 272 
265 
II.90 
[Onno 
2 
233 257 
125434 |p 12.20: 
—0:04 |+0.39 
2 3 
257 
RES 
—0.59 
3 
232 258 
[25 Otel 224: 
ORS talct-Ona2 
2 2 
198 
13.63 
—0.44 
2 
198 232 259 
L3O30 | 1207. lho? 
—O7445|--OntAn| 1 O102 
2 4 10 
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TABLE 78—7220 S CyGNrI. OBSERVED MAXIMA AND MINIMA. 
Elements of maximum. 1893 October 28 (J. D. 2412765) + 3264 (E— 32). M—m= 1624. 


—— 


MAXIMA. MINIMA, 
a Date. Mag. i= Date. Mag. 
v 12) 
g Corr.| Wt.|} 2 Corr.; Wt. 
105) Calendar. ls ip tas te PF seal Calendar. [ooh 23k Pe 
32 | 1893 Oct. 26; 2763 |10.10] 10.35 |— 2] 33 2 | 1893 May 19} 2603]..-.-}| mec oO I 
33 | 1894 Sept.20]| 3092]..... me + 1 oll sie) | seman (Oly exertcgliacs alficike fi 21 2 
S45 9r895 sully 25) 3400)/, o..- me —17 2 34) | T1895- Rebe15)|3240)| 1) es 5 I 
37 | 1898 Apr. 16) 4396]..... mc + 1 TN GSrieLSOS Sep tes Sirs 5 Oe t Cue tea 4 
AG) |, ioe) IEC yl Hexent ||, eas mc S|) 6 18405] 1900 Jillys 20) 5230) enr | Sicha LO 8 
41 | r9gor Nov. 1] 5690|10.4 | 10.6 |— 9 I A2V 1902 JA Pi.) 20)\|) 5O60) anya | Cans I 
42 | 1902 Oct. 17] 6040/10.2 | 10.5 |+15 4 || 43 | 1903 Mar. 26] 6200]15.6]15.8}+13 4 
44 | 1904 July 18] 6680/10.0 | 10.3. |+ 3 HW li AS) |e LOOA Dee. 251) 6840) 5. 2)h 15 4a tases 
45 | 1905 May 29] 6995/10.06| 10.31 |+ 8] 12 46 | 1905 Nov. 18] 7168 |16.5/16.8/+ 3 8 
TABLE 79—COMPARISON OF PHOTOMETRIC MAGNITUDES. 
H. M. J. A. Parkhurst. HM. J. A. Parkhurst. 
Star. me : - Park- Star = o O-}  park- 
: hurst. Be. Pp. oes Sitrat, H. Pp. 

a 7-78 7-93 TBS 7.78 BS Hie tone IL.19 10.53 10.78 

c 8.76 8.99 S54 8.79 m TisO2 | eee 10.73 10.98 

d 9.18 9.25 8.98 9728 0 TTA | ieee Wo Ge Tks, 

é 9-43 9.66 9.39 9.64 Si 12 OO | ree 11.95 12.20 

f afore 10527 9.87 10.12 ea mareopay 13.48 P2530 12.56 


Tl Mir. =1607 
: od. 


<7 16 co 


MAGNITUDE 


Fic. 27.—MEAN LiGHT-CURVE OF S CYGNI. 


CHAPTER IX.——SiCYGNI. 131 


The mean light-curve was derived from observations as far as 1905 March 
24. It shows a steady and rapid decline, with a well-defined minimum, a halt 
in the rise at about 12th magnitude, and a maximum about as sharp as the mini- 
mum. The halt in the rise is referred to by Townley as a double maximum, 
but nothing is shown of it in the mean light-curve published in the Harvard 
Amnals 57, Plate m1. In the light-curve, fig. 26, this halt is shown before the 
maxima of epochs 32, 33, 34, 40, and 45. At the other maxima the observations 
are too few to furnish evidence. 


LATER NoTE.—It was possible to observe the minimum, epoch 46, in the 
fall of 1905, in better conditions than any previous one. Advantage was taken 
of an unusually clear night, November 18, to secure photometer measures of the 
faint comparison star 0 with the result, 15.48 and 15.73, on the Harvard and 
Potsdam scales, respectively. The variable was then 164 (corresponding to 16? 


on the Potsdam scale), the faintest ever observed. 


The difference in scale is very noticeable in Table 79; as compared with 
mine, the Harvard and H. M. Parkhurst scales are respectively 15 and 16 
per cent more extended. The reasons for this discordance are not clear, but 
it should be noted that the measures of the faint stars in the Harvard list all 
depend on the single star a (=C of Table 70, color GW), too slender a basis 
it would seem, especially as the meridian photometer measures in Volume 44 
of the Annals depend on three zones, one of which was interrupted and the other 
two stopped by clouds. It may also be said that the stars x and y were used 
with the 6-inch, which would make the limit of that instrument about 13.7 if 
the Harvard scale is accepted. Taking everything into account, it seems probable 
that the truth lies between the two scales. 


a, nae es 
a) fog des es OM 
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7269 SX CYGNI. 


R,. A. 20h 11m 338.2, Dec. +30° 45’ 58” (1900). 


This variable was discovered by Anderson in 1899 and observations began 
in October of that year, measurements being made of the place of the variable 
and the brighter comparison stars with the 6-inch. The place given above was 
derived from the Leyden A. G. stars h and m (=+30° 3962 and 3967), and 
is almost identical with that given by Hartwig, whose observations of the star’s 
variations, not yet published, seem to be the only ones which will be available 
for comparison with the present series. In the Vierteljahrsschrift 89, 261, Hart- 
wig derives the period 548 days from the interval between the maxima 1899 
August 20 (J. D. 4887) and 1904 February 18 (J. D. 6529), using the divisor 3. 
Reference to the light-curve (fig. 29) shows that the divisor should be 4, which 
would give 410 days from the above maxima. ‘This is in close agreement with 
the period 409 days, derived from the present series. 

Consideration of the limits of visibility of the 6- and 12-inch, renders it 
probable that the photometric magnitudes of the stars fainter than p are about 
half a magnitude too small numerically, and therefore the minimum magnitude 
of the variable is nearer 14.0 on the Harvard, and 14.4 on the Potsdam scales. 


TABLE 80.—7269 SX CyGNi. STANDARD MAGNITUDE STARS. 


1900. Magnitude. Residuals. 
Color 3 
,| Catalogue. Measured. From Cats. ; 
Star.) B.D.No. | en be pose Ke |Nights 
[E.¢.0)| PpMA He | Ps 9 ae) Pee 
e hm s 2 “ 
ey ene Meee ele Veda Se 


E | +29 3948 | 20 10 15 | +29 54.2 | W 7.03 
Hee or 4OOrn | 20.LOul 7. 0-1 8ieqOnSn eG We e738 
G V 6.83 


7 
FESS We Tl Om | r04 Ny amet One 4 iets 
+31 4020 | 20 12 55 | +31 11.9 | W 7 


534 | On OOn 72 5a Te | +4 
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TABLE 81.—7269 SX CyGNI. COMPARISON STARS IN B. D. CATALOGUE. 


1535, 1D) ROSSs | Be Dy 1855. 
Star. Star. |- : 
No. Mag. RAT Dec. No. Mag. RGeAS Dec. 
e hm s hats e hm s eee 
m +30 3962 | 8.8 | 20 9 48 | +30 49.8 hy A) E20 3067.) 77a |eeOe On 501 | 3047 20 
Cc +30 3963 | 973 | 20 9 48 | +30 42.2 l +20) 3070. | On 2 |5 20710) “57-3200 25:6 
| a) 530" 3964 | 921 | 20: 9 49 | +30) 32.6 k +730 3973 | 9-4.) 20°10 48°) 4-30 1.9 
| b | +30 3965 | 9.4 | 20 9 50| +30 38.4 
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TABLE 82.—COMPARISON STARS FOR 7269 SX CyGNi (IN ORDER OF RicHT ASCENSION). 
Coordinates from Variable. Magnitude. 
Light 
Star. Scale, Measured. From Curve. 
IRS Wek Dec. Steps. 
Hi: iP. lel 12 
” S ” 
x —118 — 9.2 — 79 BS 12.50 TOS ten Veron ane e Olea ees 
y — 63 == {ato} a 9 7.0 13.54 eM Meats i) eas do's 
w — 55 — 4.3 — 32 10.0 Teh Vas T3250 fo) neck eet tamer 
Ss == 2Y7/ a2 +) 225 24.6 II.00 BAD oie ile hoaka-e il ota ace 
P + 17 Se as} + 140 22a 11.79 TZATACS le glean besser ee 
z + 25 Stam 1G) + 18 OROMPIE aurtrietso an ion coher 14.40 14.75 
c ++ 30 ae ee} + 252 38.0 9.61 COR ea caee a tk eater: 
a ae Ys aie. 25d 43.0 8.83 OETSeM Ss tee ol ee ceesese 
n + 59 + 4.6 — 21 18.4 11.84 TOTO uaa sie cus at | eaeeenes 
m + 33 + 2.6 ree 32.5 9.44 Ghia! “owe Hl ce cole 
t + 74 aS Sp dK) EY Soe eceverere elie maranctens 13.00 13.35 
b + 78 + 6.1 + 32 36.2 9.87 TOs 22 oe esteem 
d + 103 + 8.0 — 26 2902 10.50 OWS Ss | ei eee |. Peewee 
uU +118 See ee | — 57 TOE 5 Prams |e eee -rore i ea 02) 13.48 
h +129 +10.0 + 616 52.0 7.44 Ter | deesaegs | Ue eee 
U +179 +13.9 — 2043 BOL OI f| Meee eee 9.65 10.00 
j +181 +14.0 + 292 eh cane | a ee ME en oe 10.10 10.45 
k +259 +20.1 — 2124 BOO alle gare lac at non cchaye 9.51 9.86 
g +284 22-0 251 Bae 2 Ml Mavsicenom yl cepeevene 9.98 10.33 


TABLE 83.—7269 SX CyYGNI. 


PHOTOMETER MEASURES OF COMPARISON STARS. 


1904 September 5. 


Sidereal 
Time. 


20 31 


Zen. 
Dist. 
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Star. 


MOHocesBee oO Ory 


6-INCH. Good, somewhat dull. 

Mean Scale Readings. Magnitude. 
Scale Readings. Cc: 

Mean of 3./Mean of 6. Bl, 12 
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137 9Rl4 242 14.10 14.10 0.80 7.65 8.00 
9.6 9.3 9-2 9-53 9.83 0.27 7-12 oc 
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O74 920) 824. LOB aes avy io Jauteueest Jas cee oan ae 
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Caley w WIth ye aaOe S 1902 November 30. 


7269 SX CYGNI. 
R. A. 208 11m 338.2, Dec. +30° 45’ 58”, 1900. 
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PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


1904 October 1. 6-INCH, Good. 
: Mean Scale Readings. Magnitude. 
De can Star. Scale Readings. Cc 
: ; Mean of 3./Mean of 6. 136 P 
h m e 
Zee 26 Ee OQ-2) 101,25 OR2 9.53 9.58 0.25 7.14 7.49 
Gar Meh Teta Tne 13643 Ta653 O72 7.61 7.96 
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22 eS 7 Fax egy TOY. oul x 13.80 14.19 o.8t 7-95 8.30 
Ga Te Gy ec d OO. is 12.67 TS? 0.58 Ws GP 8.07 
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Ear 125.9 13.8, 13.4 ESS 7h. peut Seaoke a alt Ree? 
a 22 ete 2 EO) 2253 BQETOs We cathe ay alll. heute ements get ame Derren ne 
b BOT 20.8 2007 BO SST | ae Belo ilies Serene eam | Me atece owes 
c 285052 7..0)- 2505 Posty. eal fae Mercere I mceetat lk! taewrce, YH Colao 
h TOnIeLOLOErOm2 TORAG iy |e Sun eie || eee eee || ere ee 
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a TAs OMT se serdar 14.47 15.24 1.09 8.80 9.15 
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TABLE 83.—7269 SX CyGNI. PHOTOMETER MEASURES OF COMPARISON Srars.—Continued. 


1904. November 1. 12-INCH. Good. 
: o Mean Scale Readings. Magnitude. 
ee ee | Star. Scale Readings. ——__—____—_——_| C. 
Mean of 3.|Mean of 6. He Be 
hm i 
22 20 28 a ZOO 19n3) 1072S 19.70 19.52 1.65 8.81 9.16 
d 36.8 36-5 36.0 36.30 36.49 2-36 10.52 10.87 
b 2022) 2850) 20 a7, 29.27 ZO ZO HAI 7 10.12 
p 47-9 47-3 46.9 47-37 47 .65 4-59 T1275 12.10 
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c 29.32 2041, 29,2 29.17 28.14 2 9.73 10.08 
hat SUstel sg] Bisyacove 1a LS LS yee ee ie 1.09 8.25 8.60 
m PASO) VSG) Passer, 2G A Bu gy Maks 2E Be 9.48 9.83 
G 27) 2a ZOO 2758 yee (ane lt \ ayeecre eile, il ra Ae tI Remce age ie 
Ss Patent 2G Chey MONG) yl kets eal a eae Ale mecparsen MR e Mmntora le wtevorte 
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c 2282258 2029) 22.50 Riss 1.84 9.62 9.97 
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1902 October 24. 
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PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 
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Fic. 28.—MAGNITUDE-CURVE FOR SX CYGNI, 


TABLE 84.—7269 SX CyGnl. 


CONSTANTS FOR REDUCTION AND COMPARISON WITH CATALOGUE 


MAGNITUDES. 
| 6-INCH. 
1904 September 5. 1904 October 1. 1904 October 2. 
Star. Obs. Mag. 4 Mag. Obs. Mag. | 4 Mag. Obs. Mag. 4 Mag. 
Cc C; Cs 
Fle Pe H. 12 18. 12, AG PR; is | Jee 186, 1B. 
JB call eg || earl Groiiae Celery, (onal of. 7-59|-: . 214; -22| 0.08) 7.06) 7.4114. ed: 
Ios ol) Oe Ster | Wo@s\) owe — cus s@le|| Cia ye 7.AQ\—= 24) — .09|_ ©.06] 7.20) 7.55) — -13|— 08 
(Fn 5] OCRY || Ong 7-07/— .11)— .27 —0.03| 6. ender AOA oe Onaty| OC G26 aval oe 
Means.|] 0.23 | 7.08] 7.43/4.12;/+.09] 0.19] 7.08] 7.43/+.16/+.15}|—0.06| 7.08] 7.43/+. 2103 
Mere ee le Ono5 ih 7x20 sie FEN OR eer Uy Naot eos aie) FENN ss co ae 
12-INCH. 40-INCH. 
"7 C; M ee 
Star. spe Star. ae: 
6-inch. | Oct, 28, | Nov. 1. | Nov. a BENS Oct. 24. | Nov. 3. | Oct. 17 
10} i Pena eer 8.91 1.09 1.65 38510 ears etten BAe 10.50 1.03 PPG 1.51 
Dietanis tier. 9.78 Pr Brt 2.61 2.04 Dixcisese oes 11.79 2.38 Ba 5 2.58 
1B oc'd OOD OO 9.63 tn fee: ie 1.84 Goya emai on II.00 1.50 By 1it bf 
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Mean Mag 9.44 9.44 9.44 9.44 Mean Mag. | 11.10 | 11.10 ie KD II.10 
Mewerysvare vant: bees We gil Hei) 7.78 Perricone 9.46 8.05 9.16 
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TABLE 85.—7269 SX CyGni. MEAN MAGNITUDES OF COMPARISON STARS. 
6-INCH. 
September 5. October 1. October 2. Mean. 
Star. ———————— 

Mag. | 4 Mag.| Mag. | 4 Mag.| Mag. | 4 Mag. |Mag.H.|Mag. P.| 4 Mag. 
tO MMe ere ret2) == ORO? 7.24 | +0.10 7.06 | —0.08 7.14 F=zAQa\sO.O7) 
Us chs tera meets ais 7.23 | +0.04 7.14 | —0.05 7.20 | +0.01 7.19 Tab AG = OTOS 
GPO Hien See 6.88 | —0.02 6.86 | —0.04 | 6.97 | +0.07 Guo ts Fowig || se@alovi 

Mea tae. G strats Hee catens | eteenereeeale | ate te eee s | ie eee ame renee [be terecres ae 7.08 TeAge| = O).105 
Wiis orc porate C 8.83 | —0.08 g.02 | +0.11 8.88 | —0.03 8500 9-26 | +0.07 
Dis Severn ta cen distn eee eyeet 9.69 | —0.09 9.76 | —0.02 0289) le tOnnt 9.78 | 10.13 | +0.07 
(Cabs tee etc cpm, anions 961 | —0.02 GFOTm | —Oro2 9.68 | +0.05 9.63 9.98 | +0.03 
TER eee tem cated 7eOSM et Ould acon 7.43 | —O.11 7 54a 209s eet Onl et 
IMGation tr creat dtd Meee e Riek Nieto mn ete seamen ea | Ll ll lo ee 8.97 9.32 | £0.07 
12-INCH. 
October 28. November 1. November 3. Mean 
Star. 

Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H.|Mag. P.| 4 Mag 
IR Nios lorena eye ee 8.80 | —0.03 8.81 | —0.02 8.89 | +0.06 8.83 g.18 | +0.04 
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40-INCH. 
October 24. November 3. October 17. Mean 
Star. 

Mag. | 4 Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H./Mag. P.| 4 Mag 
(1a eez aipoe hep oNe ORES 10.67 | +0.18 | 10.49 0.00 | 10.32 | —0.17 | 10.49 | 10.84 | +0.12 
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Sra luayabers ceietia tess cidvagis 10.88 | —0.13 | 10.96 | —0.05 | 11.19 | +0.18 | 11.01 | 11.36 | +0.12 

IM eerrirayi cy ere reetal | scree 7svesst| epste se oeeliell seer <ail'ainl 216 Slate ail fo cc ceeeneit aa asnene PT tO) ke 45) 07.09 
{fs RCE CRME RT ERO Lr. 72) | O. 12) | 12201) 4-0-1517") 11-79) |) —O,O5,|) Mi S45 122 19 = OLS 
LUM Metin cache eue as E2268. | —O.27) ||| se208| 1-O: Lia ela 30. | Oel sale tah |e 5O) ja Onno 
Se IONCROI Ole CIO Caterer ae T2632) |e —O28Ss |) 1259 fh 4-0).00 1 12).50) | 420200712250) | 12265) Ona 
“Ven hOne Oak RO eC P3647 O-O70|| 13074) tO. 13) 3548) —OnOON na 5 4ull 30 sle t= OnOO 

Nelo bm wo jer Ble eels ia-o cecnatora (e-store enecl | Rarkcne neers emrchoerece te cits =. cok 02070 137 1h y= Onn 


No. 


~ 


~ 
OO MONI ANA 


H 


ee) 
Wn 


Month 


and Day./C.S. T. 


1899 
Oct. 12 
17 
20 
23 
28 
Nov; 3 
8 
15 
20 
25 
Dec. 4 
19 
27 
1900 
atin 2 
22 
24 

31 
Mar. 2 
6 
15 
22 
pie 4: 
6 

May 1 
22 

iI 
28 
29 
June 13 
23 
July 16 
Aug. 6 
8 
13 
18 
28 
Sept. 4 
15 

21 
Oct= ro 
26 
Nov. 15 
29 
Dec. 11 
29 
1901 
Octarsi 
Dec. 21 
1902 
Mar. 28 
July 10 
Octa 7 
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TABLE 86,.—7269 SX CycGnr. VISUAL OBSERVATIONS OF THE VARIABLE. 
Date. es g Means. 
Julian = % Comparisons. Reduction, Steps. "| Seeing, 
Hour Q v 
Day S a Steps. Mag. 
GM, T. ss oe 
2410000+ vib, vic, v4d, a4—5v...- «| 37-21 39.0, 35.3, 38.5] ) 
8 | 4940.58 80 | 6 | < vik, val, h8-10a, a4-5v.| 39-5, 38.5, 38.5 -.+.| > 38.2 9.41 | moon 
( v10, U2b, ba}, 2d, 022 0..| 39:0; 38.2) 92 =e ) 
6 | 4945.50 80 | 6 | a6—-7v, v1b, vic, v2m.... 36.5, 37-2, 39-0, 34.5} 37-6 9.52 | moon 
ze 4948.52 80 Gil COTY. MUT—2 One n  teenee 37-0, 37-7. sees eee 37-4 9.53 | good 
8 4951.56 150 (Gulf Rigo Tes es A gieh hee RAO n BOs Diasec ael erie 35-5 9.80 | good 
7 4956.52 150 Gal Orie Dede. inate mn seer es UCT Vlei Wenn sai 34.8 9.90 | good 
See AO OZ 5S mn ar SO aecGnl D2 Used ee aan ee, aso eee acne hee 34.2 9.98 | fair 
Smale GO7eSO me aTsOule (Gul osu Usdin Gani meade ard BAO SUR an oan ene 34.2 9.98 | fair 
Cun O7 5 Ol SOM Gel LOA. WO1d saree anise er RONEN BORON ghana: 32.2 10.26 | good 
6 4979.50 150 Gi MOLDS COT geen te ere 272m OOo ee 3220 10.28 fair 
6 4984.50 150 Ga ROSUEUO—1Oe re eae sneer BID IOV Oa torern saerar Bless 10.35 fair 
Zi 4993-54 150 GA OED SOTA Ne hs ae eer eRe ey veers BED 3285 were Bligts) 10.31 good 
6 5008.50 TSOR|etOd Ato Viers eonndes vein a amt OCR e neo ae 29.8 10.60 fair 
Gay BO16 60. JCreo tl G4) da=e, PIO... «san took ZOB Odie fs ete: 28.4 | 10.77 | good 
6 | 5022.50 ESO ON LES OaVONT2—3 Paereie iene 2013512 On0, (2400 ae 26.8 11.00 | good 
Oe PeROISSSO- Leyes |. Gr) we tot seen, dimit Gone gc dbiete a.m es oe alee <31.3 |<10.4 low 
7 5044.52 200.| 6 | $34, vin, limit m...,.... TOSA Wel OA chem tet 19.4 11.98 | poor 
7 5051.52 200 6 | v not seen, limit 4<o0....| <25.1, <22 <2 aries low 
13 5081.79 Dyfed spall Tee ADSEUG WO val o hoa dae t D2:Aa so eres eA oe aA. 12.89 good 
iy) 5085.96 150 Ge | MURMOESSC eI i7st1O ESE ET | cere ete sre eer ES e4y ero eT fair 
17 | 5094.95 | 350 | 4o tte fe ce Se pea data Eh, RO ESM 13.1+] poor 
16 5101.92 Bt Oy || CPOE NUR AE SAI, SOR coi) UPMOH MAG) WOME a6 6c i220 12.90 | good 
16 5114.90 Agi MN 3p |b peace Mi abiieh weal an Ah OKO CHOrae ac ing ve the 9.0 Toeoh. | coud 
16 5116.92 REO AOTC, LOU OO) scars teary mee sere OS; RIOLO} = TO1 On re 9.8 13223 poor 
14 5141.85 25a 12 Uisuspected, and y 1OtHeld|| ey. riery- reciente <a e591 <6 340. poor 
15 5142.88 B5On | eAOM EA Up aU Til 03) eres terme OuS nu O, tO! Ome ey 10.2 13.17 fair 
14 5151.83 460 | 40 | 43-47, VO-IW, V4—5Y...... TOLO, ONS gD Seale Ona/ a eoreL fair 
14 5168.83 275 | TZ NOU, LI-20, D2W, lint We T1245 1 2-O,012 On se. 11.8 12.98 | good 
12 5169.75 Qo TAG ITLD, ULC U3W. we TOc,siiniit eal ee aeAd ony el o-Onmi es 13-6 12.75 | good 
12 5184.75 460 | 40 | 13U, U3X, U5t, V5W........ 15.4, 16.5, 16.5, 15.0] 15-9 Roe fair 
10 5194.67 200 Gullett—2) Smt temeca. eyclio ee tee Ree 16.9 12) 31!) Sood 
9 5217.63 150 GBIESSD SU Pele ieee yee eae 21.0 22-4 Ed ee 21.8 11.68 | good 
Oo NW GONE | eo ey agai sito Coe oes me oumalhy aod ab ons ome de aaa 22.6 11.57 | moon 
9 5240.63 LS Oe TO m| SAO EI te esp bent ere een crea na at eR een 21.6 11.7] moon 
9 5245.63 150 || ee VES ED, OIE Sa a 25.6; 26.9, 26.4,23.3| 25-8 Ir.13 | good 
9 5250.63 150 Ge ei a 5 heer er er ee lowe ih Sin Samia ae 29.0 10.70 | good 
9 | 5260.63 TS Oui MOm | OS Unc U2 lar, are eee BOi2 BGS See ee 33-5 10.06 | good 
8 5267.58 AOD NG O2030 VOC. eae, ee. c area ae BAND CA EB Moms eke 35-2 9.85 | moon 
7 5278.54 150 GaIEC SU ULURUnCs iene rtaeras 2YeHO Sysee SO o aac Bork 9.43 | good 
9 5284.63 40 Ga PHOTOMIEt et Ae eer chee eee ar cee a Saal 8.89 sraneks 
i 5303.54 150 Su Uae BUSS N ete te eae BoO;e BO teen eae 38.6 9.37 | good 
5 5319.54 150 OMI RGS UOC eDLO cease ney ty SiO, BorO; sync 3787 9.50 | good 
6 5339.50 150 6) CEBU WAU MCN os cen saan olh “iSpy Geen ieee ose 35.0 9.86 | good 
6 5353-50 150 Ge |) UMC Meh GUNG Je Sam aasa na alt RO ee Olao ape Ave 10.39 | good 
6 5365.50 150 6 | b4-5v, do-1v, v5-65...... Wilf, BOvtspear-XO}.0) 30.8 10.45 | good 
oh 5383.50 150 CUNECOUS US A VAD ceases a,c PRE AIS, ASE had orc Dee II.20 fair 
Son FED A SUT 2a nice ewe tenersran ae eerie 
8 5689.58 § eae Bal GUase meni tenn bx tie wala: tip ia, Aes ee i 43.8 8.66 
(j 275 | 12 | limit6<n,2<u,1<wr2—_x) | FOr ) 
13 5740.79 SSOCMAOE| SUL HOe carers hs eho conn meee elise aces atc ay cee 39.5 9.24 | moon 
15 5837.88 D227 (AO) | OS Ow U2 ia eterna an DSi Sy oildlew pasececen 23.50 11.43 | good 
9 5941.63 SOM SI2n hv TOL Seen) alimnita gr <7 andl eee erent ete teense te <A | eaten good 
10 6030.67 SO MATa ieUay set As aise svancaa nets Releyeboes Meese eon ere a eo Ree eer aCe 18.4 12.1] good 


4 Mag. 


TABLE 86.—7269 SX CyGnI. 


CHAPTER X.—SX CYGNI. 


Date. 

M Julian 
onth Hour Day 
and Day.IC.S. T. G. MT. 

1902 2410000+ 
Oct. 24 8 6047.58 
31 9 6054.63 
Nov. 3 10 6057.67 
30 8 6084.58 
Dec. 26 13 6110.79 
1903 
Octes 0x i 6399.54 
13 9 6401 .63 
1904 
July 31 II 6693.71 
ATi oes 9 6696.63 
27 8 720.58 
Sept. 24 10 6748.67 
Oct. 6 10 6760.67 
28 Ore 6782. 
Nov. 30 12 6815.75 
1905 
Jan. 3 7 6849.54 
Feb. 14 Lz, 6891.96 
Mar. 24 17 6929.96 
Apr. 4 16 6940.92 
72280) 15 6966.88 
May 31 be) 6997 .67 
June 22 10 7019.67 
26 Tit WO arp 
July 26 9 7053-63 
Aug 6 10 7064.67 
9 9 7067 .63 
28 9 7086.63 
Sept. 23 7 Poor Gy 
OCty 15 10 7120.67 
20 7 7139.54 
21 9 7140.63 
Nov. 18 6 7168.50 


Comparisons. 


photomieters. 225. snen 

SAV, PI QU CUD: aeese ate eneretiees 
photometer = a. -ses chasse ae 
Duotogra piles ease ree 
UG i= Saale mameche ee U-teroeren ae te 


v glimpsed, n3-4v........ 
v glimpsed, m4-5v........ 


v not seen, limit w........ 
DECUELTS Gans Sree Amn er 
v not seen, limit 1-2<n... 
(photographs, v not seen, 

limit 2<w 
vy, vcertainly fainter than w 
v not seen, limit m........ 
v not seen, limit z........ 


OU, USAR UOW mer tere nto 
COUVOMRUS| USP eee 
VE RULD Sete eat ethos meemeys bes 


(O12 a Seb tanh OG Ie SOO ITO O Rea 
bro-120+, vo-1d......... 
d6v, SIV, U4p, VON........ 
SZUN=U2 PVaDA Ware aeons 
vp+, near limit.......... 
d5v, vin, piv 
N30 PA Ul encteis: aes «eens > 


CAT VUT WO eee ee tee rare ike 
v not seen, limit 5<m..... 
LOU, MUS -AV DI 29 oe ots) cel 
CUPS Pe UPR De occa eatin BiG alo eceectic 


Reduction, Steps. 


LO55; LO: Omnyatars 


B72 he eee 


22. Bis. Na ana 
23.6, 26.4, 24.4 
PINTS CIR 6 
26.3, 19.4, 21-4... 
E5:4, 19)Asaraee ue 


9.5; 


Pia PLOn Gy ohio ug habs 
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Means. 

Seeing 

Steps. | Mag. 
See 11.73 | good 
20.6 11.85 fair 
soe 11.49 | fair 
ante 10.0o+ vse 
43.4] 8.75+| fair 
15.+ 2.6+}] .good 
I4.+ 7+} fair 
<<lOn Soe ont moon 
1o.+] 13.2+] good 
<i, SEZEG moon 
<10 arg, moon 
35 13.6+]| dull 
<18 <lD2 good 
<18 <aleoae good 
15.0 Ps BY fair 
24.9 11.27 | good 
37-6 9.50 | fair 
43.0 8.75 Hl Po 
40.0 9.17 | poor 
B2R8 10.23 | fair 
24.9 11.25 | good 
2300 11.50 | good 
22.4 ete fair 
20.9 11.80 | good 
fee 12.25 fair 
16.4 12.38 fair 
E3a7 12.73 | good 
10.5 Hae sgn fair 
<OUS cA <ON2 1c mare 
7-5 | 13-57 | good 
8.5 13.37 | good 


119 


183 


4 Mag. 


=O 
SO 


.O7 
+o. 
+o. 


26 
02 


31 


19 
03 


68 
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9 
40 


‘4 


J.D. 5000 


Fic. 29.—LIGHT-CURVE OF SX CYGNI. 


CHAPTER X.—SX CYGNI. 143 
TABLE 87.—7269 SX CycGNnr. MEAN MAGNITUDES FROM 34.1 Day GROUPS. 
Group No... I 2 B 4 5 6 7 8 9 10 II 12 
eeD 5: 34.1 68.2 102.3 | 136.4 | 170.5 | 212.6 | 238.7 | 272.8 | 306.9 || 341.0 | 375-1 | 400.2 
(oat 12 43 75 104 153 185 224 250 298 324 363 389 
Dev ae M D132 \ELO1BO) |E1OR79) [TT O38" |e r2- 005 u1ge 24m 25 | 12s 30n meres 2m OLO4 leon a7 9.68 
AM |\—o0. 10 0.03 0.23 0.04 0.16 0.04 |+0.05 |—0.12 |—0.04 |—0.12 |+0.30 |+0. 32 
L No. 7 4 3 I 3 3 3 2 4 4 I 2 
t 10 34 340 391 
M 10.42 | 11.20 8.66 9.24 
5349 4M |+0.64 |+0.95 —0.56 —0.16 
No. 2 I I I 
bins Se 295 383 
Il.43 11.69 -75 
5758 4 4M +0.23 +0.07 —0.3I 
L No. I 3 I 
f it 232 
12.65 
6168 IM —o.II 
No. 2 
i? t 119 183 272 315 
6 yj M Tee Waves T2057) wel 27 
5774 AM +0.68 +0.27 +0.47 +0.47 
L No. I I I 
¢ t 
4 M 
6986} UM 
L No. 
( t 12 AI 76 112 153 184 227 257 297 324 358 390 
Means4 M QRSSaXOz4 S| TONO5 512 -59uer2, OO) |a13.33)| 12.83 | 12s45u ere sOnlrOLor 9.06 O553 
| 4M |—o.o01 |+0.16 |~o0.12 |+0.32 0.16 |+0.04 0.01 |+0.08 |+0.01 |—0.09 0.00 |+0.16 
L No. 9 5 4 2 3 4 5 3 7 6 2 3 


MAGNITUDE 
8 


~~ 
N 


43 


FIG. 30.—MEAN LiGHT-CURVE oF SX CyGnt. 
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TABLE 88.—7269 SX CyGNI. OBSERVED MAXIMA AND MINIMA. 
Elements of maximum. 1900 Oct. 2 (J. D. 2415295) +409aE. M—m=1734. 


MAXIMA, MINIMA. 

a Date. Mag. = Date. Mag. 

3 Sei ——_—_——|Corr.| Wt. RA Te ase eri a eee Ce 
w Calendar, = )|\J;) Di Hi: ES ea) Calendars |Ji-Di\5 Jae ee 

oO | 900) Octs 21/5205)! 9.23); 958 o| 20 OQ) / 19007 Apr, 16) 572611 13-30) 143.05 i ree 
r |1901 Nov. 1/5690/8.8 | 9.1 |—14}] 2 Pal TOO i Maiye sn Sy. 55201 net mc er 1 
Qa LOOS Ia. 510120) O2Or 5 One eee gal oo 2a GO2 se) UWhveG 15040) neenns mec Oe 7, 
3 | 1904 Feb. 19] 6530]... mc mm ceil, fo) Sel MOOG MeO e a2 SOS 5 Oulleerae mec ae D 
4 | 1905 Apr. 11 | 6947/8.90| 9.25 | +16] 17 Asi IQO4MOCty 176701 13) OO) 42.05) feat eer, 


The last observation used in forming the mean light-curve was that of 1905 
February 14, giving the elements at the head of Table 88. The maximum of 1905 
April 11 indicates a slightly longer period, about 410 days. The magnitude at 
maximum ranges from 8.5 to 9.2 on the Harvard scale, the minimum about 13.5. 


CHAPTER Al, 


7458 V DELPHINI. 


R, A. 20h 43m 138.6; Dec. +18° 58’ or” (1900). 


The discovery of the variability of this star, from the bright hydrogen lines 
in its spectrum, was made by Mrs. Fleming at the Harvard College Observatory 
in December, 1890. The announcement of the discovery made in the Astrono- 
musche Nachrichten 127, 5, gave the Right Ascension for 1900 as 20? 41.3™ 
instead of 43.17. The other published notes which have come to the writer’s 
attention concerning this star are as follows: 


a ttiwi Swept clear Astronomische Nachrichten, 134, 180, 307, 1894. 

iy Mo Parkhurst... a... Astronomical Journal, 13, 192, 1894; 15, 20, 1895; 17, 65, 1896; 
21, 9, 1900; 23, 81, 1903. 

WieeMe Reed: nts: scan Astronomical Journal 13, 63, 1893. 

MenGdetleer. mera ets kane Ibid., 13, 176, 195, 1893; 17, 79, 1896. 

Ifo dehy JBN a TIE Cedi eos Tbid., 16, 178, 1806; 17; 102, 307, 1807; 19; 69, 18900: 


Astrophysical Journal, 12, 53, 1900; 14, 176, 1901. 

Visual observations began in June, 1894, with the 6-inch reflector, which 
was supplemented during the summer of 1898 by the 12-inch refractor, and 
after March, 1900, by the 4o-inch refractor. The magnitudes of the comparison 
stars were measured with the equalizing wedge photometer attached to each of 
the telescopes, connection being made with the three fundamental stars from 
the Harvard and Potsdam catalogues with the 6-inch, and carried to the fainter 
stars with the 12- and 4o-inch. Photographs of the field were made with the 
24-inch reflector, insuring the correct identification of the comparison stars, and 
furnishing a check on their coordinates from the variable, which were measured 
with the micrometer on the 6- and 4o-inch. 


POSITION OF THE VARIABLE. 


The variable was connected with the micrometer on two nights, 1896 October 
24 and 26, with the star x, which is B. D. + 18°4619, and whose place from the 
Berlin A. G. Catalogue is: 


| aay Dec. Year. 
hom s Ore ue “ 

Berlin A. G. Catalogue 8389........| 20 41 25.02 +18 50 21.2 1875 
PreCeSSON TOL S5 Veatsn 26 ny 2 2 + 1 08.12 + 5 24.6 

| Berlin A. G. Catalogue 8389........ 2OMADa SCE LAl +18 55 45.8 | 1900 
Difference, variable minus 7........ + 0 40.5 + 2 15.0 

Place lob Vatiablemcmia. se] ees eels 20 43 13.6 +18 58 00.8 1900 


This is in close agreement with the place found by Hartwig from heliometer 


measures, published in the Astronomische Nachrichten, 184, 307. 
145 
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THE CHART. 


Plate 11 shows the field around the variable onascale of 13.”8tothe millimeter. 
It is a six-fold enlargement from a negative taken 1902 September 7, exposed 
from 9" 17™ to 10" 25™, Central Standard Time, with the 24-inch reflector. 
The negative shows the star A, 16.3 magnitude, distinctly. The photographic 
magnitude of the variable on this plate is 10.4, which is 0.6 fainter than the visual 
brightness as given by the light-curve, fig. 32. This difference corresponds 
approximately to a color of 4 on Chandler’s scale. 


TABLE 89.—7458 V DELPHINI. STANDARD MAGNITUDE STARS. 


1900. Magnitude. Residuals. | 
| | ieee ar? Fao Cat 1 M d F Cat 3 | 
s c | atalogue,. easured. ‘rom Cats. 2 
Star. | B. D. No. RA. | Ae P.DM. ‘Nights | 
| HGO PDN eR | TH le Piece 
S hm s Ns | 
F  LOwAS OLS E2OTAONI 7 ect 201077 On) iG Wane Oja | agin Valley O2n e772 5a\ ein Gal | eet ae almntot 
G + 19)-4544 0 20 47-50 12419, 45-741 GW 107-22: °9..05 17255 | 78%) 35 | ae les 
IG est Tor4555 |) 20°49 48 (hag 2an7 t WG Logo pa 7.10 1 787 29 Fo a ee 
WGAYE Ware allt, Soo vero 5 een yee ene ce {fata ener HBOS | FAN Fc288 |) akG) | See | sbiae |) Ses 


THE COMPARISON STARS. 


The data for the comparison stars are collected in Tables 89, 90, and gr, 
which are sufficiently explained by the headings of the columns. The difference 
between the mean magnitudes of the three fundamental stars in the Harvard 
and Potsdam catalogues, 0.26, is larger than usual, which seems to be due to the 
Harvard magnitude for the star G being 0.3 or 0.4 too small. The mean of three 
measures in October, 1883, is given as 6.91 in Harvard Annals, 24. The mean 
of three measures in September, 1894, is given as 7.52 in Volume 44 of the same 
Annals. Whether this difference is due to error in the first set of measures or to 
a change in the star itself remains unexplained. 


TABLE 90.—7458 V DELPHINI. COMPARISON STARS IN B. D. CATALOGUE. 


Bab: 1855. 1B}, 1D) 1855. 


StatalSsacwcae ia Ge a : aes (Ota ats 
No Mag 18h AN Dec No. Mag R. A. Dec 
© hm s ee 4 © hm s alee ts 

€ +18 4602 | 8.2 | 20 37 56 +18 59.3 nn’ 1S) 4017) 9. 25120 040026 +18 30.7 
$ +19 4500 | 8.0} 20 38 14 sey shen a m’ +18 4618 | 9.0 | 20 40 29 +38 43.2 
0 “fOr AOU wieowes py 2ON4O re +13 43.9 x +18 4619 | 8.9 | 20 40 31 +18 45.6 
n ES 40045 (Oni 1 20040) 13 +18 55.5 | k +19 4513 | 9.4 | 20 40 43 ake) PIG) 


STELLAR PHOTOMETRY. PLATE 11 


+ 308 fo) — 305 —jm 


Scale, J mm=13”".S. S 1902 September 7. 


7458 V DELPHINI. 
R. A. 20h 43m 138.6. Dec. +18° 58’ 1”, 1900. 


CHAPTER XI.—V DELPHINI. 


TABLE 91.—COMPARISON STARS FOR V DELPHINI (IN ORDER OF RIGHT ASCENSION). 


Coordinates from Variable. Magnitude. 
| Light 
| Star Scale, Measured. From Curve, 
R. A. joes Steps. ~ 
‘He PR Je G 1B. 
| uw S | " | 
6 —984 — 69.4 Ses: hile ere 9.10 ‘OL3Gn Otros weet 
n — 768 — 54.1 AE MON Omi s ere esk oi Law all” oe ee 9.87 LOeIs, 
n’ —640 — 45.1 | — 515 ces 9.82 TOROS] oe eee ele tee oe 
ae! — 584 TAU Peg 40 WW setae 9.78 EQUOA Sis Sl een ceo on aimee 
x = SS) Set On Se eels 46.4 9.29 oye a) ec omc jn mito 
k — 391 — 27.6 + 696 7G NSO AS elolx poe atl amen ey 10.28 10. 54 
d — 336 — 23.6 — 28 2355 11.05 ENGST Se ee torah | eek teeens 
l — 313 — 22.0 — 289 36.6 11.63 TLOO ANS Spier ealh a aeten es 
Go ip se eise Oni ae 8) 30.9 TLL re Gece ate eva cy Rac all | ey Oe 
m — 194 Se Lia 7 + 890 AOnO oN vba Leepates 10) 7. TORsAS 
f —164 — 11.5 ++ 149 aes 11.04 TUL GO> (i “eee eee 
a —I117 = $83 +-— 48 27.6 T2013 T2RZO A eae ete Netra a 
4 -- 107 Se aI 2 OSs we Oa) 10.95 LIS2 Coe en een Kea 
ow — 76 — 5.4 rea: pg eee TAs TACO. S|aeecarwes Ginhe stare. 
7) — 56 ee — 107 Maras Wes TSAO see Meneame sis 
p — 45 — 3.2 — 7 Bas Ay TS OVSD eet coe rdieee teers ee 
g — 29 ae — 42 Bas 15.13 ieee Om Gr Rrocisic ew {fame iaiecees 
A — 20 — 1.4 re ees ree a ee |e tes 16.2+ 16.54 
o — 4 — 0.3 — 152 14. 14.1 TAeds ly ee eee. aaa 
u + 6 st Ons =e 1 2 L532 D5 5 Octet ace Sens 
a tomate 8) ded! ae Se teks 14.4 TAGs” Seca kee hates, o 
cd + 48 Sp eee ae 6K8) 4. 1522 V5u5) SY oe Ue teueee 
e +103 SE IP OA 16. 13.6 T3506) CHE Serge ay cosets ' 
y + 104 Sp hee: + 4I 20. 13.50 E270 eats ie exons | 
h | +190 Se a) + 45 BO Oe 1 tee etaee Win ee ee 11.63 11.89 | 
b + 202 + 14.3 | —-— 8 PSoR Oe Oa see Seamer nll ies a 1I.94 12520 || 
e +232 =f) L614! — 64 PSR i cD ale ey Sece ane | Gielen inae de 11.30 11.56 
€ Sas TOS. | + 660 552 te caestes” ate Gesu Tener 8.1 | 
g —178 +1380 SONS? ity iewctem Well Sateesirce Ting, 8.0 


147 


Table 92 gives the determination of the magnitude of the stars m’, n’, x, and 
6, based on the fundamental stars F, G, and K. No correction has been made 
for change of atmospheric absorption depending on difference of zenith distance 
between the fundamental and measured stars, as it amounted to only 0.002 mag. 
Table 92 also gives the measures of a, c, d, f, g, and J, with the 12-inch and the 
fainter stars with the 40-inch. 

In Table 94 the separate results are collected and the mean magnitudes 
found. The residuals for each night’s measures are given in the column headed 


4, the mean values being— 
Wath them G-1nchty <a. sae +0.08 
Withithe 12-inch =.6% snd. 
With the go-inch............ 


VISUAL COMPARISONS OF THE VARIABLE. 


Table 95 gives in detail the visual comparisons of the variable by Argelander’s 
method with the comparison stars thus determined. There are also included 
for.comparison the photometric measures of the variable in observations Nos. 
112 and 115, and estimates from the photograph, Nos. 114 and 123. 
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TABLE 92.—7458 V DELPHINI. 


RESEARCHES IN STELLAR PHOTOMETRY. 


1903 October 22. 6-INCH, 
: Mean Scale Readings. 
elie a Star. Scale Readings. ea ae ae C: 
; Mean of 3.|/Mean of 6. 
hm 2 
27 6 25 F £2.90 762.8 12.8 12.83 12.62 0.59 
25 G 76) T6710) Tong 17.10 GAY 1.25 
25 K Pa Ge Ona 7) 13.60 13.62 0.74 
26 BF DS BT BAS) 32.67 32.90 3.04 
m’ 207 On 3ONS! 3750 36.80 36.35 3.50 
n B05, 36413070 36.20 35.70 E42 
} B27 32.0) 32k B2n27, Rat sO) 2.92 
j 5Or2) 50.70 50.2 SOLA Ne ene Amie 
0 BIRO 132 les tO ZEIO7 eibamencretens iver 
n’ S582 35240350 BOUM) | arse 
m 2621 2002 357.4 B50 jleca meer 
x Bo Bae 2e..73 BITS a Ec eae 
K f34e 03) On13.0 T3603 Siete amet 
26 G Nps’ Bilge VGf aXe, 1 RS a st te 
2132 26 BE 1255 12324 T2 AO Sac me 
1903 October 23. 
PS ae 260 a0: 28.6 28.8 28.9 28.77 29.72 2.66 
n! SOY VE ROY G) GAG 32.47 B2ee2 2:97 
m’ RG BOLO. RES 33.10 32.70 3:01 
os Big Fe ahaa) ees 31.40 30.34 2a 72 
K Te Salou 2g 12.30 12.14 0.52 
G 15.9 15.3: 15-7 15.63 15-45 0.99 
EF DT Seats) ite ates II.90 11.82 0.49 
F LOn7 Silas 104: TOG sae oo: ome 
G Tee BIG ee Besem T5727 eee 
K DUS el2.1 263 Misano ee all. Berenice 
x 28.9 29.9 29.0 ZO 257 ea meee ee 
m Sag) Bang Bas DESO ou lite er see 
n 32-0 3252323 RPGR | sasiye 
21 24 27 6 Bie O30. 2a sOus Rone? Ill aces 
1903 October 24. 
a Ou LOn 7a Tro 10.80 10.74 0.28 
20 47 23 ‘Fat 15.7 16.0 16.6 16.10 16.67 eG) 
24 G TAO rare ae 14.00 14.02 0.80 
K gh Wn Te Tey, TR SOum ee TTS O) 0.46 
+ BONS BOC Ou 30.43 30.67 PG) 
me eye oe u lay) san! 31.80 32.00 2.94 
n B2e 232. Ous2EO 32.07 31.89 ZR OY 
O Rn) AOA, Ahn 7 29.70 29.99 2.68 
25 ) BOOnZOn leon ROG ih ree 
n! BOAT Gui op Gat 8} Bie GlOr) Ih eomeald 
m’ BONA) B70) Bani BOP 2O men Ewe 
a¢ BOnS esto e302 3On OO min manres 
K Titers ial S ak tess TTG370 bh wins 
G WN Sl Tivls 3S BOey oh peat Ml tod aes 
F LOO LOR Ow], TOOT a |e oe 
258 24 Fax SOG PRs ley es T7238 | |\Oaepe 


PHOTOMETER MEASURES OF COMPARISON STARS. 


Good. 
Magnitude. 
136 Pt 
6.96 722 
7.62 7.88 
7-11 7-37 
9.41 9.67 
9.87 10713 
9.79 10.05 
9.29 9-55 
TI.10 11.36 
Good 
9.22 9.48 
9-53 9-79 
9.57 9.83 
9.28 9-54 
7.08 7-34 
7-55 7-81 
7-95 7 


Good, small moon. 


6.97 7-23 
7.86 8.12 
7-49 7-75 
van Ss) 7-41 
9-45 9-71 
9.63 9.89 
9.60 9.86 
9-37 9.63 
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PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 
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1903 October 25. 12-INCH. Fair to good. 
Sidereath Zen | p Mean Scale Readings. Magnitude. 
Time. | Dist. | ta? Seale Readings... ji: 
Mean of 3.|Mean of 6. ite 1 
hm 2 
23,15 40 x 2TOwZ lao 2t3 21S, 21.89 1.91 9.32 9.58 
m’ PEO) BS fe) IRA) 25.30 26.52 2233 9.74 10.00 
n’ 27 ALD S32, 27RO 27.83 27.40 2.40 9.81 10.07 
7) EQS 2Oer 20,3 20.87 20.00 171 9.12 9.38 
l 43-3 44.0 44.5 ASO Stee ercntes,. 4.20 11.61 TEAST 
g 38.0 37.7 38.1 37-93 37-97 3-54 10.95 uaa)! 
@ 49-9 50.2 49.0 49.70 49.69 4.77 sE IRS! 12.44 
i 38.8 37.9 38.0 38.23 38.68 BE 11.03 EEa29 
c 40.0 39.3 39.2 BONS OME chaste B72 Bieas 11.39 
d BE Gh Bf Gf Bisiae QOts2 Ow cles acyates 3557 10.98 Tes 
j 39.4 39.0 39.0 BOWLS slic ene oe ee ee eee rre Lite hens 
a 49.1 50.0 49.9 ASA Swee MV Cerne eon Ses) ool Comoe Yee —ethesoan 
g Rein Breil) Sy/ars Ci OOS el rete MPM Gerior yf —onc.ota ti) pouesoh 
) ZO WIE IO RT 2OLO, NO an RE te olor N Ncao tees Ue teat o'e 
n’ 26.9) 27-0 27.0 {CO A eee eae wt Boe Ml (idee lhe wes o 
m’ 28525 27 a2 7 2p el ie eal (racer ee eS Oo mesg Sclceente ell (fms Sear 
23 45 45 x PE lB) PERO) DO, 3) Cee oma bie ane i MRA oe | | Seika ih Mts 
1903 October 26 Good, moon 
De 24. 0) E872 S97) LOO 18.63 18.48 1.50 Qn12 9.38 
n’ 24625143) 240 24.93 24.30 Psi Ox ORT 7: 10.03 
m/’ 257,0820.,0) 25.4) 25-47 25.00 2.20 9.82 10.08 
55 20.1 1920). 200% 20.03 19.85 1.68 9.30 9.56 
d Biowgie Cisne) Serer 38.47 37.49 3.48 II.10 T1230 
c 40.8 40.7 40.9 40.80 40.29 3.80 II.42 11.68 
f BUhdes SWIOl eyloe 271s 36.82 3.40 II.02 Ta eee%s) 
a 46.7 48.0 47.1 47-2 Agee] 4.55 T2).17, 12.43 
g ioleof yale) Bupa) ZTlO: 20.75) 3.40 II.02 11.28 
l 4I.I 42.0 41.0 41.37 41.62 3.96 11.58 11.84 
1 41.6 41.9 42.1 cute, ||) tenes ace WP Gaeacee le ateees 
g B74 Obed GO: 362401 Yl vaictses Ua yee ate pep sttii mw oll nue 
a AOn TAG OFA Tis APD T oN cocargveck’ A) Pemetece AM mans syieee Uo) mepauewate 
f 36.9 36.0 36.6 BO SOW lls ssrshate gal eeonere rent Meese on tomers 
C 4052 4O2ONB9nL Ky ye aoe co ah aparece pe 
d 36.8 36.3 36.4 BO: SOnw |e Facsisce willbe weet Suse ons | Leaks cme ne 
x 19.8 19.3 19.9 TOMO, lh) aceoke Gilieser tee eal Meee rms aceaceane 
m Ya PAGD Daag 7 Re Me aire AE a the ecpaey ||" eto airs eet eS ae 
n! Peg) PN AR ay Py Alam Meme rarreteae dit worth past cere Well) My SiS 
ONE oii 26 6 TS. 2018301555 PSeA3o i assis: eer eee | ee aes 
1903 November 10. Good 
21 38 26 é Via DIES) 21 Tess E243 On 75 9.05 9.31 
n’ 18.0 18.7 18.8 18.50 18.70 155 9.89 10.15 
m’ TOM all ae 7 2O 17.99 Teas 9.79 10.05 
45 LANGE UGS ao 13.73 14.00 0.91 9.2: 9.51 
d 205.3) 32059 3158 Ly 30.84 2.74 11.08 II.34 
c 33-8 34-0 33.3 33-70 33-74 3.05 IT. 39 11.65 
7 30.8 30.0 30.1 30.30 30.67 Daye 11.06 hae 
a 41.I 40.0 40.4 40.50 39.2 3.70 12.04 12.30 
g 285) 29,0.29.2 28.57 28.79 DSS 10.87 Lh eet 
l 36 0n3 7.0) 36072 BOAO. tone 3.35 11.69 11.95 
g 28.0 29.2 2859 DOOO wn) | ae om Bree UMN eevee’, oo INN eateenge 
a 38.1 38.0 38.0 ZERO Sar | maccranec. Mellen cvaerse Me specks. > Wee aetna 
i 21.0) 20.9) 3h. 2 CHUM Wide ceca ram 4 saps balk a mone eemeamd Oh Meerdeeae 
c Ban2nss: One4ne CU iat tell me naa Se co eeu he eer ea |e ee 
d 30.0 30.8 30.7 Rialactee Piacente It iat | aaa meee Re eaten ee 
x PAC2 TA e 2 era esa ie Mal Mashpee ane Ph” Te 3 vs [PA een (mms or 
m’ 18.7 19.0 18.6 Tey PP ea erence 1" eased) Meo Ream lems tet. 
n’ 19.0 18.6 19.1 osteo ve tee 1) Ald acnses yt ee PG Nee eee | Ceres 
22252 29 é P2206 Oo) Bink TRCOS) tev eect cian | marriage ae tlt Meteora ae ity Meepeeyes 
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TABLE 92.—-7458 V DELPHINI. 


RESEARCHES IN STELLAR PHOTOMETRY. 


PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


eee July 26. 40-INCH, WEDGE U. Twilight. 
{ i | A : 
: | R ; Magnitude. 
Saree Zen, ve age: Mean Scale Readings ‘ g 
ne. Dist. ar. Scale Readings. gn : 
Mean of 3.!Mean of 6, Be ie, 
hm © 
' d MEedaGy Going) asians) Lesiacr|f Bish Ks! 16.48 0.92 10.84 F110 
Cc 2312 2222928 22)2202)|e227.70 21.72 Di 11.69 11.95 
f [8e2) 1928 16.8 16.71) 16.43 16.39 0.91 10.83 11.09 
a 27 NORD St EEZ5a5 e2On Que 20438 24.93 223 12. 05 12.41 
y ReMOr Byles Beosy S02) ZOOM ete Ee B52 13.44 13.70 
l ZOE TO2Omen eter 2DONOOe es naaee 1.5 it. 4 Tiey 
g DAMS NOM e eric series LSS le meek 0.72 10.6 10.9 
a 225 28902200) 2AnO PAAR ANS loos ts Veen: be) tome er come nl Retort Om 
j FE Qze PATO) W507, LASOR | eeeepteee et mesic cme erchas ton acl) tence 
c LQ7o 20.9) 19.9) 1853 VOT 3 NG | avecsesaal|Pomecatene welch ceuchemesel ull Mteneenen= 
d LA ZED 5 Oui OPA TS ee TAGS! ers som ee eaten a cer) pln teens 
1900 August 30. 
= = 
19 50 j TORS LOn Sea 72 es | 15.03 On iik 10.87 TL213 
a BTROG2 m2 a2 An@) 26. 37 24.17 2G 12.29 12.55 
y 31.8 ar B33 32.40 33-29 B22 13.38 13.64 
x 2.0 50.0 50.9 50.97 50.89 5.03 ES AXO 15.45 
ve 49-9 54-7 53-6 52.73 | 52.08 5-13 15.29 15.55 
i ae 52.3 51-9 ae | 51-79 See Pe ee 
¢ BONO: gretinas Meera. 46. Pee Corina tc LYG/ 14.9 E51 
7) 36.1 38.5 36.8 QYPE AN in ales Bh02 13.78 14.04 
? $3.0. 50.2. 52.2 PHOS lg gird rege w tee eee BC ni coere 
; 50.3 50.9 53.1 51.43 RoerEt Mlle Raresouc sl BLN Iieto, orind.. ai mop’ 
me 5OLO 49.8 51.7 50.80 Bai tacet vere i ary daiel whe aanatian 
| 4" 23103 35-2) 340 RS Wis dee aoe iene NE” ooo ts 
a 2232-2059) 21.95 PHEW I Cogaatoy \ eoeocr Mh eaean Wh o-onos 
20 20 } 124 TS ONT ano EGOS 3 ae eed, ie soe Merman ie eames 
1900 September 6. Moon too bright. 
21 47 | d joe 105) F) 1S TS Ore eeu eceen oeeee 0.80 10.95 1I.21 
i hy 2c 18,90 LOGO 2Onk TO G3) whee eae Tees 11.58 TI.84 
| j 16 OeL2 Orta M413 freee 0.58 10.73 10.99 
| a PON B) OHNO) OILY Gd ZB SO mel) ees ee 2.10) 12.25 Was 
| y 37-9 34-3 35.0 Begs. ae os 3.46 13.61 13.87 
2255 w 38.9 39.6 37.7 33.73 | seen 3-79 13.94 14.20 
1900 September 13. Good. 
22522 d 16.5 ote pik Teed pee 0.80 11.04 1I.30 
c LO eee a2 elie 18.40 18.09 i. 2Y II.45 vi Gata 
i] W2ROeT Tsoi 12.03 12.88 0.40 10.64 SRE 
a 25.0 25.9 23.4 ZO 7 24.39 250 (8) 12.40 12.66 
yy 35-2 35-7 32-5 34-47 34.32 3-32 13.56 13.82 
7 Cos Gale CONICY CALS) oe 52 OOM mae kat ae 15.36 15.62 
C 47-5 46.9 47.8 47-40 |... 4.75 14.99 Sr 
UNC HNC ciptcmucrekod pe nl Wie MLO dame Gi lLa ey Rie ogee 14.52 14.84 
w? TURAL S RUNG Han Meee aN Cert SCE hal Mere 4.1+ Hike ae 14.6+ 
w POA Wuetod ie Coe See TA Ue eoueiy Oe niche AOS 13). De Visit 
o EIGN a Re HRRCNEY Stee mT et ART SecHe ap) Meescaceeoe 3.924 I4.0+ TAA 
a’ AU ROARS Srna ors a glie radio gt «ly rosea 4.2+ 14.424 4.7: 
t Or ME pa oa Foes betas 3.7% | 13.94 | 14.24 
y 34.8 33.9 33.8 TOS eA Are tories ti icin thes milli Smcmit ss 
a Paver Uber Ph AO) DA. OO Neal tester vices ial aatstehscaeet | eae meee aa ea 
1 FRMOL IGE) IEA a! TT URS ihe areca cela a teh ct ots | ta dete aad ee 
i TBeeal a Saran 5 ACH i eu eI OY nee ee ie meee lh er anknny 
c Tal ORO wt jere 7 OE NY cena Ie aa ks ae the Base aaah 7 NA rere 
287, d 14.9 16.6 15.2 15.57 | dae SiN ta Fake orem fleece cits sae aden Bale 
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TABLE 93.—7458 DELPHINI. CONSTANTS FOR REDUCTION AND COMPARISON WITH CATALOGUE 


MAGNITUDES. 
6-INCH. 
1903 October 22. 1903 October 23. 1903 October 24. 
Star. Obs. Mag. 4 Mag. Obs. Mag. 4 Mag. Obs. Mag. 4 Mag. 
(C1 sears pee ee Ae G& i 

H. 1 Ise dee H. Pe 136 1a i Pp. Jel, P. 
WS seen sco 0.59) | 6:96) 7522|—- 11 11-0. 49) -7205) 7531s -02|-- 220) 0. 36) 6,07) 7). 23/—-.10|-- 12 
Girone 1.25 1) 7.62)) 7. 88|-4+-. 41) — 06) OF001°7255| 07. 82-4. 33|—. 14 0, 80l7. 491 7-754 27 — . 20 
Ke... +-| 0.74 | 7.11) 7-37] — -29|— .03| ©. 52) 7.08) -7234|— .32|— .06) 0.46] 7.15) 7241) —.25|— 01 
| Means..| 0.86 | 7.23! 7.49/+.27/+ .07| 0.67] 7.23) 7.49)+ .22/4+ .13] 0.54] 7.23] 7.49) .21/4.11 
6 SIE ORS TODOR| rere | scans coe 6.56 Saierevraacsl tears ee HSN OS ome a oto ao car 

12-INCH. 40-INCH. 
C; ©. 
Star. ee i DERE CR Se Star. Se 

1Oct. 25. | Oct. 26. | Nov. ro. ‘\July 26.) Aug.30./Sept.6.\Sept.13 

Wh eee 9.69 Deas 2720 1.45 | reise, eto 122k 2223 PEAY | PSO | Beat 

Nesey 9.64 2.40 ZaL5 1.55 Charen Wed 177 Pea Seeder AG rom 
LOG Cees 9.38 TO x 1.68 0.91 Ct RRS ere a II.05 0.92 Bet | OnSOr 1OnSO 
Onneeesrscere 9.29 Tee 1.50 0.71 | eee EL OA HI ONOr 0.71 | 0.58 | 0.40 
Mearti Cre avec 2.09 1.88 1X Mean’ Oe ase 1.46 LeA2 ele Teese ete ta 
Mean Mag.| 9.50 9.50 9.50 9.50 Mean. Mag.| 11.84 | 11.38 | 11.58 |11.38 {11.38 
IMSS ceacenods Rhee 7.41 Gh OP 8.34 Moose ccaentciporeene 9.92 | 10.16 |10.15 {10.24 

} i 
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TABLE 94.—7458 V DELPHINI. MEAN MAGNITUDES OF COMPARISON STARS. 
y ; hoe ey 6-INCH. 
October 22. October 23. October 24. Mean. 
Star. | Mag. | 4 Mag. 
Mag. | 4 Mag. | Mag. |4 Mag.| Mag. | 4 Mag. Mag. H.|Mag. P.| 4 Mag. 
! 
| \ | 
Be 6.96 |—0.06 PROS mt On GE ACOV tO OVT | a wba cs oll oreo. Hic 7.02 7.28 |+0.04 
Geoonkse 7.62 |\-+-0.07 7.55 0.00 TAQ a OOO tienen spate are Jha 7.81 |+0.04 | 
| en tea Ts sit 0.00 7.08 |—0.03 Phen Stee ONO): | bee tencieri eee ease Gants 7.37 |40.02 
INEGI pra eal Sane cee all ora ele alaael| oe seuss) Si ar eeesaatees aol teenies an all iateateee Covell Scr aoe rea Fa 2a 7.49 | 46.03 
MO maroc 9.87 |+0.18 9.57 |—0.12 0263: j= OF OO Aiea acre elo ecto ene 9.69 9.95. |0-12 
; ee OO 9-79 |+0.15 On Seni Own ONOOul = OL OA ay Ro aero hec meters 9.64 g.90 | +0.10 
eee Are, 3 9.41 |+0.03 0228) |—On10 COMET MI OO heroen || mad 9.38 9.64 |-+0.07 
Olin rasie <e 9.29 0.00 On225\—-0.07 OR 37g (swOn OG ti cusmers ua eenemerere 9.29 9.55 |#O.05 
IP RSET | Gc arwen eral eR fee cco eel leo icen ea io evoeeerianas foment, cabs c\csatici| emia 9.50 On On csOsO7, 
12-INCH. 

October 25. October 26. November 10. Mean 
Star. Mag. | 4 Mag 

Mag. | 4 Mag.| Mag. | 4 Mag.| Mag. | 4 Mag, Mag. H.)/Mag. P.| 4 Mag, 
FN ehh ge 9-74 |—0.04 9.82 |+0.04 Oe Olt OOM Nin ecesrcu || eeceeste 9.78 | 10.04 |+0.03 
Fone: 9.81 |—0.01 9.77 |—0.05 OESO a HOOT Ne a eatian |eecackae 9.82 | 10.08 |+0.04 
DEA ray oii» Oe s2ul--O7O3 Oe 304 O.. OF OYA CE OOP A co I me teas 9.29 9.55 120.03 
Nooo ct OQ. 12-0202 9.12 |+0.02 COR |esOmeGy | nods ifs acs cep 9.10 9.36 |+0.03 

NEGArIe eres etre cohincns tee ell @ heres tets alte sestorods ete |e, outer | pameoereicn geist ante al iteweeceyraneic 9-50 | 9.76 |+0.03 
(i hele Sa ioe 12.18 |+0.05 12507 |e O-O4T 1204) =O. OO Mirae illlasieaeie LOSES 12.39. +0.06 
Cok aes jlo eh, || atslen doin wade eS omneme | Sir cG) i m@ sori lh 5 aoa. Ih wero Phot)! F257.) Orie 
ORI RR NOS: | oy | WEA IOP eC n@ky |p sts) HIPO.Ci i) cooss | eones ILO5 ite ot a OnOS 
Ubon ota 1503.) O2O%! Tei.O2 | O02 | Tr OOm ct OnO2. | eevee ieaataes TL 2OA rie 325 eo. O2 
ae 10.95 OZ00 911, O2 120.079 10. 87 OOS." ae ee aoe 10.95 | 11.13 |+0.05 
(Peacoat 6 ree tone Wey (oe Wave Grom tenons eve oey FEO | conc Ib asaoe Il.63 | 41-95 |=-0.04 

INA treoce asics Pelee cas coe headeee a icole Vometic as eussy ih vo aucorien caeelgiosy | a srscy oie Glee Mloas OR A Semester EL. 35) LksO% (0.06 

40-INCH. 
July 26 August 30 September 6. | September 13. Mean 

Star: 

Mag. | 4 Mag.| Mag 4 Mag.| Mag. | 4 Mag.| Mag. | 4 Mag.|Mag. H.|Mag. P.| 4 Mag. 
tees Satripoe E2005 | Onk2 | 12-29) | --O202, | 12525) |= OnO2) | 2240-0113) 1 2a37 eee bem OnOr, 
(She ee GY eOOTE O.E2 a saad ce 115581) 7-O7OL | Th 45 | O. 12) | ObI57 | rican eons 
(B Sroency tein TON Os Orel Oa | meveee ae ia. ds 10.95 |+0.01 EX 104) +O; LOn | LOnO4 yl ak e2Onle Ono 
if ees 10.83 |+0.06 | 10.87 |+0.10 | 10.73 |—0.04 | 10.64 |—0.13 | 10.77 | 18.03 |+0.08 

Mi eerie ts-cim oie tee Sears st esa cmos kere meses oh ello hteiee ne hh leechers ne sete erties eal | eens ae 11.38 | rr.64 |+0.08 
(iran cinta 13°44 |—0.06 | 13.38 |—0.12 | 13.61 }+0.11 | 13.56-\--0.06 | 13.50 | 13.76 |-b0.00 
aA eae ar a ene bye | ft auto ncn siecle Sites |W RASS aes erin et pets Ort en 
rece cocl| ceoo 0.0 15-29 |—0.03 | ..... 15.36 |+0.04 | 15.32 | 15.58 |+0.04 
UG ee EAC ESAT RO 15.19 ie Ss aN Etre tee all ate etter Foe (hee oO sel eiedyere ameoe 
(Be RAO A art nore RCSA A ale Ola ee IIe sree once sieges} AN OOl st —- OraUAl eieSnens mie lihes 20M Ona: 
Hien 401 On ascot 13.78 |-+0.05 | 13.94 |4+-0.25 | 13.14 ROC Gey olen aOO ape 
Qieemeseelereieel) edie, evens te Brien ol Reese aa yh UNG Zhete TAs) 146 
cha eek on bee serecayins | paren mame eWeek ME racy Sfaieecs 2, as Alte 14.t+] 14.4+ 
FN eee eI <coletogshall Srovoeemsl aaa a geea Rete abregtanace TAiiele 14.4+] 14.7+ 


' No. 


i) 


CO MNAULWN 


Month 


1894 
June 28 
30 
July 6 
23 
Aug. 6 
Nov. 20 
Dees. 2 
13 
19 
25 

1895 
Jan. 15 
Feb. 21 
May 26 
June 13 
26 
July 9 
19 
24 
30 
Aug. 12 
25 
26 
Sept. 6 
10 

1896 
Aug. 10 
26 
Sept. 23 
Oca es 
24 
26 
Nov. 1 
12 
14 
22 
26 
Dec. 2 
9 
12 
20 

1897 
Jang "6 
28 
May 28 
July 8 
Aug. 27 
Oct 14 


Date. 


Hour 


and Day.|C. S. T. 


a 
° 


loo) MMO DOWOOOO O 


~V~ ON, 00160) OC) GN =3) «(GoNOONON 00 = 


_ 
"NODODA 
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| Aperture. 


DANDNDANDAADADA A an DANA ND ANDANAAAAD W 


NNNNNNNDAAADDAAAAAAAA 
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Comparisons. 


{exh [2e; cc, 2d, d3bsa 
c2a, h2b, e3h,. limit 1<a. 
e3h, h2b, g2e, g3f, exf, ab.. 
fac, c1d, d3e, e4—5a, ab.... 
Cl 20 C2) O30 ais oe le 
nothing visible in place of v 
jid, d2c, c3a, bra, limit a.. 
COE RAOANO Seeaen an eens) eae 
OQ WAS CRG (Aaa tac 
O20 Want ce 
fid, d3—4c, c4a, b2a....... 
C2-BOZDNG = ere as es 


CDK MAG Wena 6.0 pea OF 
GIR OPM OB eee arn osch.t ees M 
(a is not the var. v is in line 
CAE UZ EAD ee 
UL UI—2 U2 Bd eae iy eae 
| Bibs WIPO BiG tune ors sie Taine 
LSU st 3Us 4 Cree bree ne ena te 
PB Us U3 Op teystersts oe 20 5 ces 


C7 OU MUM erates he arate eerie 


OPH be erik tx Caos : 


(Pe Os om 5 co SAAS 
Maioye Vatoo ibhabbetan a aaewoe 
vy not seen, limit 2<a..... 


V NOt SEN IMIt Ge -- 24s. 
v not seen, limit 2<a..... 


SUED DIU Me ee Maer 6,4 Blsvsote 
LAU ULV A UDR tetera» Ass 
MZU UDR TRA Citar Rao ei sitar es See 


RQUs US UeUO fartgacrcy. caustics ee 
(Bee Senet nio  cRyee cone 
v not seen, limit d........ 
v not seen, limit 2<a..... 
v not seen, limit 3-4<a... 
vy not seen, limit 3<a..... 


Reduction, Steps. 


Paar ee ch Caria ee Geos OND) Coc) 


BONS. 3250).0se tetas 
aT70; 3i5,°81 Om aces 
ZOLOen ee ea 


31.9, 29.5, 30.6 


40,241.04 34a 
ABTAN AD iD tener ae mites 
AA Ona 202 arate 
ee ee 
45.4, 46.9, 45.7... 


op Mee 


VISUAL OBSERVATIONS OF THE VARIABLE. 


153 
Means. 
Seeing. 
Steps. | Mag. 
Se 
, <2 
pane |e 
an <ol> 
<12- 
<12 
<2 
<12 
Sn? 
S12 
<12 es 
37-9 | 10.61 | good 
36.2 | 10.92 | good 
32-7 11.40 | good 
31.5 LF. 57 fair 
31.0 rr. 63 fair 
30.9 11.66 fair 
28.0 12.03 | moon 
27-1 12.15 | good 
25.6 12.35 fair 
25.6 12.35 | good 
snag fecha fair 
<aT2 good 
eo Wrow fair 
Ee ere good 
Boke Aas fair 
25.6 12.36 | good 
41.8 10.09 fine 
42.8 9-95 fine 
43-5 9.83 | good 
AGE yr 9.60 | good 
46.9 9-35 | good 
46.0 9.48 | good 
46.3 9-45 | good 
46.6 9.40 | good 
44.2 O27 7n| sant 
42.8 9.95 fair 
42.0 10.08 | poor 
39.7 10.40 fair 
34.5 DUS ay low 
ae tak WO low 
SU a) moon 
<12.6 good 
<n as good 


ts 


68 
go 


4 Mag. 


On 


+1. 
toler 
+I. 
+1. 
+1. 
Gr ea ae 
+1, 
I. 
Go 


20 
10 
15 
207, 


08 
30 
17 
26 
41 
20 


te 
—o. 
—o. 
—o 


Oe 
= OF 
=O% 
1G) 
=O; 
=O; 


=O. TG 


—0.13 


SO7-20 


+0.01 


1§4 RESEARCHES IN STELLAR PHOTOMETRY. 
TABLE 95.—7458 V DELPHINI. VISUAL OBSERVATIONS OF THE VARIABLE.—Continued. 
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61 | May 10 15 4785.88 150 Gy Pv niotlceen Suni or <a o25 5 svt oes neler ete tee 123 hs 
62 29 10 4804.67 150 Grey MOMSeeN Mimi baa mado tl laa ciseteaeae e oeertrecrs <12.2 mete ee 
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117 | July 24 10 | 6320.67 Peiy Wiekey ||P Ge Sasey, Mier Ge os concen son ag uot robe Ps poor Soe 
118 | Sept. 17 SP 6375459 epi Gl) Manele Wea, Wiste Mea sh nalloapcunadnooneonono: <12.6 good 
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124 B II 6700.71 Wen eye. ephotographseNosiggs O05. alc a eee ee 1<14 goods iar Area 
125 | Oct. 8 | II 6762.71 BGT | AO PAR OF My BIOL SO ass piciod | ein 1 dtc hnatheme <15 fair 
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; NT SOn MAGN 20 U2Gsn UAE tea ees ciate. 215,555 0: O nnn ontor Aa A oe 
129} Apr.- 4 | 16 | 6940.92 9 750.) AO. FIUp VBP) OBE Sao oe salons Be hah os anions 5.of| 14-86 fair | 436 |—0.06 
130 | II 16 | 6947.92 759 | 40 fe a ba it Valen ee ae ESN i Poe 14.59 | fair | 440 |—0.19 
131 30 15 6966. 8g ee | nol SWidh OM Osens cna oo oe oF TOKO), HEH, KOKO gaa oc 11.8 14.16 fair 458 |+0.36 
xd SEASON AO ey 3—4 Ui OUU VOU als aussie 1655, 14:05-16,00e oh Hee 
132 | May 22 | 14 | 6988.83 4 DEOMUAO SC PAD, MLO TAs ise ho Oh Shi 17D) (802s y| 16-5 | 43-57 fair | 480 |-to.92 
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134 13 14 7010.83 BO TM EAOS| A UL) iG Aa SU ews ane reer eee siens 2 ON 2G alee ae 2226 12.79 fair SO2 tt aaa: 
135 26 It 7023.71 Gio.o) ae a) UV bE Sree ond o@aodG PUN PHY gba ano 24.0 12.60 | good | 515 |+2.0r 
136 | July 23 10 7050.67 PEG ON eI) fro 6 aia ids eo Aa TORE ON OP LOr Oe oO OOD Oath oc (2360.5 10.83 | good 3 (eas 
137 | Aug. 9 9 7067 .63 40 GiPV6—S8 RIVE UII cos «is us ARAN 30.2.4 1-9 are i 40.9 10.15 | good 30 |+0.26 
138 II 10 7069.67 Pearl eu2niephotographss NOS. 21i,. 2021 oe. sc videikemd mie Sirs 10.35 fair 32 atone 
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140 | Sept. 17 8 7106.56 150 Oh heen hes WY one ageane (G29) 563 7-4h Se bees earee 10.62 dull 69 0.cO 
Tar 2Oct.. 171) 10 Gp ALOA SY) EP Mee PACD QING inant oiad amo eG Oe Ue Nl Sire Meet oa 35.4 10.98 fair 83 |+0.05 
142 20 7 7139.54 SOU er 2 ah SUC md 5S Oniae ten iletrertie BVI AON CVHOh aoe 31.9 1r.50 | good | 102 |+0.10 
143 | Dec. 30 6 7210.50 237 | 40 | YAU, VO-IW, UZ6-~-+-.+><- TO Ope1 Ome ems a 16.5 13.57 | good | 173 |+0.44 
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TABLE 96.—7458 V DEeLPHINI. MEAN MAGNITUDES FROM 4475 Day Groups. 
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MAGNITUDE-CURVE. 


Fig. 31 gives a graphic view of the relation between the visual and photo- 
metric magnitudes. From this curve are taken the magnitudes of the stars not 
measured photometrically, and also the magnitude of the variable. The devia- 
tion of the star 7 from the curve seems greater than is allowable; this is explained 
by the fact that its place in the light scale depends on but one comparison with 
the variable, and therefore the effect of an error is slight. 
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Fig. 32 shows the star’s variations from June 


parts of the curve determined by 


assumed 


the parts 
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the observations being drawn full 
When the variable was invisible the limit of vision 


with a broken line. 
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It will be seen that the 


shaped characters. 


observations fix definitely the number of maxima possible during this interval, 


is indicated by the point of the VY 


determine the time of maximum for epochs 4, 5, and 6, with considerable certainty, 
and of epochs 3 and 8 less definitely, and show that the magnitude at minimum 


is in the neighborhood of 17. 
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The striking characteristics of the star’s variation are its great range, but 
little less than 10 magnitudes, and its rapid rise to maximum, best shown at 
epoch 6. The curve at maximum is usually quite sharp, though this is not con- 
firmed by the observations of Reed at Harvard in 1891, published in Astronomical 
Journal, 18, 63. Further reference to these observations will be made later. 
The shape of the curve near minimum can be inferred by combining the observa- 
tions on the descending branch of the curve following maximum 6 in 1900, and 
those on the ascending branch preceding maximum 8 in 1902. Combining 
these observations with the limit of vision when the star was not seen, the curve 
at minimum is fixed very nearly as drawn. 


PERIOD OF VARIATION. 


The elements of maximum given by Chandler in his Third Catalogue and 
retained in his ‘‘ Revised Elements,’ published in 1904 


1890 December 20 (2411722) + 540¢E. 


are based on six maxima between 1890 and 18099, fitting the first five maxima 
very well, but requiring a correction of — 34 days for epoch 6, and about ~ 80 
days at epoch 9. The observations now available are represented better by the 


elements, 
1891 January 14 (2411747) +5299F. 


This was obtained by using only the best observed maxima, 2, 4, and 6, and 
shortening the period thus obtained 2 days on account of the last maximum 
in the light-curve, No. 9. 

In this connection two sets of observations require separate consideration. 
First, Mrs. Fleming’s measures from the photographs, published in Astronomische 
Nachrichten, 127, 5, showing that the star was invisible, less than roth magnitude, 
on six dates from June 30 to October 28, 1890, and photographically 9.3 magni- 
tude, November 28; 8.6 on December 19; 9.0 December 20, and 8.7 on December 
22. Considering the small number and range on these plates it is thought that 
no violence is done to them by assuming the date of maximum to be as late as 
January 14. Second, a set of observations made at Harvard by W. M. Reed, 
and published in Astronomical Journal 18, 63, are not in accord with the above 
elements and mean light-curve. They are given in Table 97, with the addition 
of three columns giving respectively the Julian day, the number of days after 
the preceding maximum as calculated by the foregoing elements, and the cor- 
responding magnitude from the mean light-curve. 
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TABLE 97. 
Reed. ‘| Mag, 
[fs By D. from 
Date. Mag. curve. 
1891 May 28 9.2 1881 +134 12.6 
June 9 9.1 1893 +146 120) 
June 15 9.0 1899 +152 13.0 
July 9 9.0 1923 +176 13.5 
| July 27 9.2 194t | +194 13.9 
| Aug. 20 es Beene suis sien 
| Sept. 2 9.4 1978 +231 14.6 
| 1892 Nov. 3 9.0 2406 +130 12.6 


If Chandler’s elements are used the intervals after maxima will be still greater, 
so that a considerable change in period or form of curve must be assumed to 
explain the discrepancy, unless the star was misidentified. 

Novtre.—The well observed maximum of epoch 10, completed since the above 
was written, gives a correction to the ephemeris of +34 days. Using the three 
best determined maxima, the period between epochs 4 and 6 is 524 days, between 
6 and 10 it is 539 days, giving a mean period of 533 days, and indicating a secon- 
dary term in the elements, which will require further observations to definitely fix. 


TABLE 98.—7458 V DgLPHINI. OS8SERVED MAXIMA AND MINIMA. 


Elements of maximum. 1891 Jan. 14 (J. D 2411747)+5299 EF. M-—m=1614, 


Maxima, MINIMA. 

de Date. Mag. a Date. Mag. 

i) iS) 

ele ee ee CORP WE i Corr. | Wt. 
ica} Calendar, | J.D.) Hi: 1, say Calendaran aD sim abt. P. 

3 | 1895 May 15 | 3329| 10.50|10.76|—10| 6 4 |1896 May 30] 3710] .... | me sr Se 
4 | 1896 Nov. 16 | 3880] 9.40} 9.66/+12) 19 Bin LOOTP NOVee SA 2407) ieenaeee| tie Se belle Bi 
5 | 18908 May ~5|4415|..... mc +18] 10 7 | 1900 Sept. 27) 52900] 17.0 | 17.3 | — 4] 8 
CeeISOO OCtns in 4020) | cru ee mc |+ 3] 24 8 | 1902 Feb. 26) 5807] .... | me —16!| 2 
7 | r90r Mar. 16|5455| 7.80| 8.08|+ 5] 1 Qn LoogrAtio 2 316350) aiete — 2} 2 
8 | 1902 Aug. 22 | 5984) 10.0 | 10.3 On) 4 LOM TOO} Jans 4) 6850 a mG —35| 2 
9 | 1904 Jan. 20}|6500]..... Ce i) ee 

10 | 1905 Aug. 18 | 7076} 10.10 | 10.36|+34]| 20 | 

| | 


CHAPTER: XII; 
8518 Z CASSIOPEILA, 
R, A. 23h 39™ 398.9; Dec. + 56° 1’ 33” (1900). 


This variable was discovered by Anderson in 1898 and observations began 
in January, 1899. The field was measured with the micrometer on the 6-inch 
in January and February, 1899, but as the approximate place given for the star 
fell nearer to ry than to the true place of the variable, that star was marked as 
the variable in the finding chart published by the writer in Popular Astronomy, 
7,94. The place of the variable given above was measured with the 6-inch from 
the stars a and b, which are given in the Helsingfors-Gotha A. G. catalogue. 
The stars b, d, n, and x were connected with the variable in January, 1900, with 
the 40-inch. 

My experience with this field is a good illustration of the advantage of using 
several standard magnitude stars. The list selected included B. D. + 54° 3033, 
but after the photometer measures were completed it was found that the star had 
been misidentified, 3036 being measured instead. The measures were therefore 
reduced with the other two stars as standards, without much loss in accuracy. 

A few of the faint comparison stars are so close to the variable that the 
scale used for the other charts would be too small; this chart is therefore repro- 
duced on nearly double the usual scale. 


TABLE 99.—8518 Z CASSIOPELH. STANDARD MAGNITUDE STARS. 


1900. Magnitude. Residuals. 
Color 

Catalogue. Measured. From Cats.}__3 
State je bah No: aye Fiat P. DM. Nights 
HG C2O: 52s | meee P. igi (P a®. ee 

$ In i Se il 

A +55 3010 | 23 39 56 |+55 14.7 | WG 6.48 6.58 6.76 6.65 |+28 | +7 | +4 

D | +55 2990 | 23 32 26 |+55 19-4 G 751 | F200) Fee area | a 

IM Veeh ale aia alieco Semen Ome ol Rake ne-5 crow 02a actors Cave 7.00 6.89 7.00 6.89 |}4+28 | +7] +4 


TABLE 100.—COMPARISON STARS IN B. D. CATALOGUE. 


1Bye 1D), 1855. 
Star. 
No. Mag. 1B, Sake Dec. 
° hm s 
b +55 3007 9.2 Zea 5 SO 
a@ | +55 3011 8.6 2337-47 | 55°29;9 
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TABLE 101.—COMPARISON STARS FOR Z CASSIOPELH# (IN ORDER OF RIGHT ASCENSION). 


Coordinates from Variable. Magnitude. 
Star. oie Measured. From Curve. 
R, A. Dec. Steps. 
He Ps Ee Je 
” S u 
h — 276 — 32.9 ap B70 10.75 LOSOA mn) uorseyepnre || pameteretee 
b — 208 = 24.8 + 200 44.1 9.79 QEGS 25! crates oily Mterenerere 
f —188 —= 22.4 — 420 Seale Casares, enon eecrkonoi IP) Uo.daro 
g — 182 —21.7 — 311 Dap os II.97 TT, SO= | secnacitme Miter: 
x — i = 0 “07 holt Wess TQ 270 | Seuss ea erence 
I — 92 —II.0 — 188 Nae NP een tl tee Vero ike ly Ct o.8 
ti — 89 —10.6 — 182 BT Smt escertcon hl meena rats TAS 11.34 
e — 88 —10.5 — 137 PBI a i 225 255A ie | cars. chet lise eet eerste 
k — 78 — 9.3 — 239 21.6 12.99 TZ 2S Sail mescetense all ethee tees 
5) = Al) = 5.6 — 8 OxOF ||| Misra) Mel mew ateent 14.32 PA 
0 —— 23 Sie, — 83 9.9 13.96 TAOS |Oy Cetskarsck hl lem cceedones 
n ley =) 5A) — 9 8.0 13.96 BAO Gee | ec Reel Wnreete te 
t = =) Ost 1-40) Pec OM Mall ler cereyprse 1p) Mutented3 14.88 44077 
u a dl 55 Os & + 22 Tis a lectern een aero aut 14.82 14.71 
w cisely ae Pes ly) ORO TBP cca oy Pee Ianiets iors 15.00 14.89 
qd + 28 = eS! ar Sy 11.0 1m 2 EZSOT) |. pa netate tre: Mel mest ae 
d + 40 ae flats: -- 12) 36.4 10.94 TOUSZ er oe corsuecee nl ee Aas 
p 40 AS an Sis 10.0 13.64 T3253 Ow hcetreee Ai", veterans 
a +139 LOR — 448 aor 8.32 vt MT tom NR Slo ae. | 


TABLE 102.—8518 Z CASSIOPEIA. PHOTOMETER MEASURES OF COMPARISON STARS. 


1904 September 5. 6-INCH. Good, a little dull. 


: Mean Scale Readings. Magnitude. 
cee on Star. Scale Readings. (ON ee 
g , Mean of 3./Meanof 6. igh ip: 
hm Q 
20 39 Bei Da Tas e eon La 4: 1giod77) 12.95 0.63 7.94 7.83 
1g; Teulon 7a l5 nO 14333 T4633 0.84 8.15 8.04 
Aat 10.0 9.0 9.9 9-63 9-55 0.24 7255 7-44 
a IW7 ORES oe LS eo 16.23 16.62 rz 8.48 8.37 
h 37> 5. 39.9: 38.2 38.53 37.82 3:65 10. 96 10.85 
30 b 2A 25000250 24.87 Di PE Asis 9.46 9.35 
d 39-5 39-9 39.8 39-73 39.78 3.82 11.13 II .02 
d 40.0 39.7 39.8 BQ SOFMM || Wea i cieestiont’s Nik. Acdaectete mam || Mmoretee are 
b 24.9 25.9 25.9 drat a ee een ee eee Rana Ok) Uf ooo 
h 27 ies 2383089 BTEEO Vl) Gave s—0\|0 8 cree lh semester ey aaa |e Tees 
a D722 1730) 10.8 D7 OO C||) fersrecevton oily denen wean | Mme eneneas 
Aat C2 Gos} {s)ato) QAI itn sais, Ul escape | eae 
E TAS UA OT anO LAs. 3 Bie Wy Pkatesh ise i, eattey’s w(t eee eee | anes gee 
20 59 28 Dax WA}? SAK) BI eT ean Meier Aerie tl Meena ah kthey so ous lle a Gsdhan 


STELLAR PHOTOMETRY. PLATE 12. 


sige Ta +; 305 os — 308 


Scale, 1 mm= 77.2. S) 1902 January 136. 


8518 Z CASSIOPELA. 
R. A. 234 39m 398.9. Dec, + 56° 1’ 33”, 1900. 


it 
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TABLE 102.—8518 Z CASSIOPEIA. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


1904 October 1. 6-INCH. 
: Mean Scale Readings. Magnitude. 
ee eas Star. Cale BUR Ga CET Sie c 
: : Mean of 3.]Meanof 6. H. P: 
hm 2 
22832 5 E TAR eth. Gel Any 14.90 14.24 0.82 8.07 7.96 
Aat 9-8 9.9 9.0 9-57 9.64 0.25 7-50 7-39 
Dax TAR OMEQE SMES: 13567, 13.79 0.76 8.01 7.90 
a Thingel 5 Our 5s 7, 15.63 16.05 I.09 8.34 8.23 
d Beez esonjes oot 38.20 38.60 Baym 10.96 10.85 
b 287 AN2 TR Ome oa 28.13 Dense 2.49 9.74 9.63 
h 27 RONZon2n3o.0 38.23 38.45 3570 10.95 10.84 
h 8823) 3829,.69-0 BOE Ota aie ict ts || aetna wll mee een | aR ice ee 
b 23.2829). 12353) Pee iy al a I Se, EMM fe areca ace 
d BSnOnsOnLASOLO: BOROO BS oo 55.Gie. wan oa aabe. cll tumor swarm mn ee eee 
a 6.0! 1643) 16.3 PORATION sax. Porc- laces oe Cmca eee 
Dax TA mera Sale T3908 Wit was, {| Ghee er rere elector 
Aax O29) 1015 ORT O°70.% | ees ais ol Bieme sie etext peamenes 
Ea 20. OU20 3 22).0 DISAON ali vs wisiccs,. «| oksheh ee Maen | ae re insets 
By 1: 15 E aianl AWLKOY esha e) TAS 7a) yetsiianesee ay geesheyee elim Steno eteE 
1904 October 5. Floating clouds. 
2ie2O Doi Aar oh sopaeh pads GREW. aa Mats ieee O.12 75 5 7.44 
Eat 18.4 17.8 18.6 TSe27e |) eases 1.38 8.81 8.70 
Dax 02) 2) 2630120 L2R ETO. lee denies 0.52 7.95 7.84 
a Tio BBs sine) 13e7O 13.52 0.72 8.15 8.04 
21.37] 25 d 38.3 38.9 38.2 38.47 38.10 3.67 11.10 10.99 
b 23-5 23-3 23-9 23-57 24.40 2.07 9-50 9-39 
h 26) Bon0: 35.0 35.90 26m12 3.42 10.85 10.74 
h 2626301 36n3 Ase) If oneoe CUE Paar allan ecticee 
b DYhelgl D PD: Gases DEB | acti lh areceeenle Memisyetamin | Umeeeetorees 
d Biases Ghy Al BXeiAO. Ye AG So I ec ee eee Oi Ror heal Koren es 
a Toe omlse 4a Lene TS23 3) “le tee Pees merece | i rcerere 
1904 October 27. Fine. 
20 34 33 Dax T5p 2) 14.9 1459 15.00 14.24 0.82 8.07 7.96 
E L3RONlss tet sO 13.03 13.05 0.65 7.90 779 
Aa 8.7) 9n4) Sa8 8.93 9.00 0.18 7.43 Pee 
a TA ee mle 4ae Gat Sood 14.90 14.92 0.93 8.18 8.07 
23:.0)39%2430..3 39.03 39.2 Bu G7 II.02 10.91 
b 2A OE 25a 2E 2A 24.80 26.07 2225 9.50 9.39 
h 38.2 37-7 37-0 37-63 37-67 3.63 10.88 10.77 
h B75 FeO TONS TOO B77 OC tieens uo? [Ie Comiextentcecs On| amie tet 
b Deaf AGA Pope. Pin a CAP MRS hin WoO! La atc 
d 2Oe 5B OR 3012 BOSATE VAD Mata aes emo een een eee 
a T5e ee 1470. disk TA SOZ— |i He ccoteecm ie catecenan = viliewt tere tonenaun na mim sue covers 
Aart On29 9801 5 O80 ORO ym UO We meena oe AAG Br PM e crt acuche 
Eat ZOVORIOR SN LO Ny, EOE OT? © ll w teria 1.55 8.80 8.69 
E 1279) 1353) 13.0 ee ey fied um nice my (Meco Myomicic eilen cnn ae 
Dax IIE Ao) TORE) D3cA7> lip . Maceo Mo Recycle eek rea eomecrste 
20 57 29 Dax ee See eine Nl Bead eeaecoe. Ih aoe || loacde il ieces 
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TABLE 102.—8518 Z CASSIOPEIA. PHOTOMETER MEASURES OF COMPARISON Srars.—Continued. 


1904 September 11. 12-INCH. Good. 
: Mean Scale Readings. Magnitude. 
Sidereal) Zen. | Star. | Scale Readings. |__| ¢. 
Mean of 3.|Mean of 6. isl. Pp 
hm ¢ 
19 26 41 dat T3593 ere 13d Gee 13.50 0.85 Only, 9.06 
k 47-3 49-3 48.8 48.47 47-99 4.62 12.94 12.83 
e 40.1 41.0 40.9 40.67 40.74 3.86 Tek 125071 
g Col sip Sheines oho 38.06 38.58 Z(t 11.93 Ti. 52 
v AQ. 47240 A7e 47.90 48 .07 4.63 12295, 12.84 
d BOLON2Sn6 e012 29.67 29.92 2.64 10.96 10.85 
b 18.0 18.8 18.2 18.33 18.45 1.50 9.82 a7 
h 2OnT 2655) 27-3 26.63 27.02 2.38 10.70 10.59 
h Df sh Opa ge Pe 27) <A OWN orasetee Bee LL | Matter eean ke mcr ect oe 
b Eon alo Onto .0 OSC fat dk bret cclete rl bate Aten Medea artoare pe allen mccoy = 
d 30.4 30.0 30.1 SOLED Mietacee Cl Mrce em | teat sie. 2 | len ues 
v 47.8 48.1 48.8 Hioee Cae i||p oOo Gae: ile lence bpaeiircrncam AIL aqua 
g Rojo} SOO! BOS BOiaTO allt weceateren mol aoe ernest 2 acne me Gemmoneoyere 
e 41.0 41.0 40.4 AOSSOU iP derscave: (ND t) scedar ee le dere tere | meter te 
k 46.5 47.7 48.3 Bie SOiba Wires rete) seo dae AM eitsd Soc hell Micke rere | em 
19 50 38 dat 135 sO kA peer e we Mntmee Oi ren wn Mets cobs Ate G cio so 
1904 November 2. Fair to good, quiet, dull. 
20 36 an a T2 tent <2 1210 Tiny Tt O 0.63 8.38 8.27 
d 35-0 35.0 35.0 35.00 34.84 3.18 10.93 10.82 
b ZAR? 2 ONZE 3 23.50 23.42 2.06 9.81 9.70 
h ROA TEE S25 2523 32.58 2.93 10.68 10.57 
é Bo a AOsOn AT 2 47.83 46.93 4.51 12.26 12.15 
k 57-7 59-7 57-3 58.23 58.60 5-43 13.18 13.07 
g 43-3 44.0 43.8 43.79 44.04 4.22 11.97 11.86 
g 44.8 44.0 44.3 AUST ™ Me eye teks Fhe Mal amttaerwel|P sd arn ot 
k 59.2 57.8 59.9 ES SO mer leetneehs en) Ra crane. AIP eB arse ple reckons 
e 46.1 45.2 46.8 AGrO3: S|  vepereien re IIlosseten | |. Aokacntere |p meeeece 
h BVO) BY3G) 2h nC) 22° OST alle wietaiseere, qilileatats eieaea | aise onl CammenerenetS 
b 22 22a OW2 ane DROZ ene vcteceietay = (li sgevehins lt oieesteacycrepnn lf aemrcsenemere 
d 35-0 34.8 34.2 RAVO™ wie seviaceoa sit | rhe een lips Hater ote. Steere te 
20 56 29 a T2i Si LES Uae Tee G3 oy Watanacue Clie screen y Cl mee sreake ae |e cour 
1904 November 3. Twilight at beginning, good 
ZONE TA SZ a 7.0 8.1 7.2 7-43 PoDy O23 8.25 8.14 
d ROY GOL BORN B2a 17) Bye ie 2.90 10.92 10.81 
b 19.9 19.3 19.6 19.60 20.04 te 72 9.74 9.63 
h Cosi eilale evnat 32.00 31.87 2.85 10.87 10.76 
e 44.8 44.9 45.4 45.03 44.82 4.30 12-32 12.21 
k 49-5 49.6 49.7 49.60 50.40 4.84 12.86 275 
g Also Al. 842-3 41.97 41.94 4.00 12.02 TL.OX 
g Ate 5A2.Or 2 «2 AT OO wlMewstrieet: seein. “ll teres aah Ree 
k STO) ilese 50m 7 SL52O 9 wills coeving cel Mlk ascend BI) fonone ee eel ecco ee 
€ 45-5 43-6 44.7 HA GOA Me circ [ep eter Tull mee ee ean ee 
h 21 OnG 2 On32. 2 BETSY [leo iencets, eee wavcks. My Mma Reece Maree 
b EOuO! 20.252053 Plea faa ee woh Gena | perenne ch rin Sages All! ase y 
d Bigs) Gee Ge 32 SOF [> Sir saa | k fence m|| aeencmer eee | ee renee 
a EO iets Gah) FisTOOTlh ) sverentes pill h melee Mal meester pean | Materia 
20 56 29 dat TA US oe ind ESCOO: |S) eiecoy ates, al A mtottestce nn Lm ertithe Uerrs an epee eee 
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TABLE 102.—8518 Z CASSIOPEIA). PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


1900 July 12. 40-INCH, WEDGE II. Moon, 
Sidereal \-Zen, Mean Scale Readings. Magnitude. 
ne | Diet| oc | Scale Readings CC 
g Mean of 3.|Mean of 6. H. Je 
| hm e 
LS a2 d TI 2e1OvO! IAJOn De 2) |) eT Oma seek 0.56 10.87 10.76 
55 B4n4ia sion 32.08 3257 lee 32205 31.78 3-07 13.38 13.27 
S 145.1 44.0 44.9 44.2] 44.55 | .«...- 4-46 14-77 14.66 
e 20) OF24R7 24). 8-2 Srlal ae 24.2.0 Sane er te 2.20 12.51 12.40 
Gr Wea R es Bae! i eee 3.65 13.96 13.85 
a 34-5 35-9 33-9 37-4] 35-20 | «...- 3.41 13.72 13.61 
k LOD 7 22989 -255.3).20,O) be 2OUA Om alae ere cas 2.70 13.01 12.90 
q 34-1 35-3 35-4 35-0] 34-95 | -.---. 3-38 13.69 13.58 
x GOs25 30S s 31 On 3000) 30-008 fee. spear. Teak eee | Beceee oe 
h TOW ORI2.0) FLO: TOKS is Cogeges Mls EO mean On28 10.54 10. 34 
1900 October 24. WEDGE II. Seeing variable. 
b TS On dep ecl. LS 07) L5.O3E Ne Sr ake 0.83 9.37 9.26 
d PDS), Pi sgh Pvaa 28.20 27aO 2.56 II.10 10.99 
q 54-5 53-3 53-5 53-77 52.27 5-13 13.67 13.56 
P 55 Os Gal 550 54-37 52.75 5.18 13.72 13.61 
v 53-0 55-3 51.2 53-17 51.62 5-10 13.64 13.53 
n 58.3 58.1 57.2 57:87 56.74 5-50 14.04 13.93 
é 35-8 37-7 37-9 37-13 36.77 Sion 12.11 12.00 
k 44.2 44.9 43.6 44.23 44.05 4.40 12.94 12.83 
g 37 +2378 37-8 37.60 37 022 3.62 12.16 12.05 
gZ 37 8-30..7, 30.0 ZORS3e cll ote: sisatsve Mil cisfensienearnie: Seow renet 
k ABn5 e439) 44.3 ABS Tig |) Sere sorca® lon cic Gtan pilleaste ear le aesreseye 
e Z255Ons 7 mONs jes RG GAOS tit. ro wpstert Imaeccth apetera iy mieeeteneae hol uaeecieieteh 
n 54.2. 55.9 56.7 AC arom ML Bog |) cotta eth “ted 
v 50.0 49.0 51.2 BOLOFU Wo tasissnet. ld Cater on | UME Ree em Ac 
p 5012 S220 Shot Saale ee eetormeG NINE oops. ly soonice the dinar 
q Ho AGO) Ge ork aeKe) Se ivis al Meee INE rine oi! a c-anon 4 it: rice 
2 Ts d 2Ne3e27 2) 2ou2 DOS Ta Hk wives. te ea cchette ai MPAR eh lakes fete 
1905 January 3. WEDGE Vv. Good. 
g 20.3) 24.00 2519 25.00 23.10 2.04 12.06 II.95 
k 219 33-0" 3126 3217 31.04 2-777, 12270 12.68 
@ 2620) 27 Se 2708 27.03 26.55 Dgaye 12.35 12.24 
n ATs 7a Akeped hi 41.63 41.00 3.89 TOK 13.80 
v 55-7 56.4 57.4 56.50 56.38 5.31 1§.33 15.22 
p 38.7 37-9 37-3 37-97 38.05 3.56 13.58 ghazlgf 
q 39-4 39-3 40.6 39-77 39.65 3-74 13.76 13.65 | 
q 29. 54020) 30m BORGO oad atretay cal eee Wey ned mr cea 
p Bier ie Biche) steal) BOTs Wilh = {nthe | ol wee siete EMU Meegeneee comm eas haters 
v 54.2 50x58 57.5 SO 2270 GIP Aaah Sally riipracse a Me a entest er ced tees seek 
n Ae? 32OaL A068 AOS BION P Weise] VE edna nl ered sone 0 aor. 
e PHN OS 06 Ao Gi 2) Sor 8 y aed rena ara RRO ig ee woe ae |e Raat 
k 30.0 29.9 29.8 DOR OO aiks epee | ee mee ae eee 
3 LO 20 i221 52) 222 ST EQO UH. Berd fo) leather cee a a ectenads Pees 
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TABLE 102,—8518 Z CASSIOPEIM. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


1905 January 7. 


Sidereal | Zen. 
Time. | Dist. 
hom 2 
38 
39 
3 24 


50 


10 


Star. 


a are 


= 
= 


ate rns eveacnre 


Scale Readings. 


D5 O25 5 (25.04: 
BTS 32 7aeeeo 
2347 ZOO 20) 7, 
4Ige 42:9) 420 
53-8 54.4 55-2 
SORE 39535597 
41.1 40.9 40.2 
Atel aver ed On 
39-1 39.2 40.8 
55-7 56.2 56.3 
ADA OmA Rat 
23-9 25-3 24-7 
B32") 3229 

8 Sai 1O 

ais nes x9 


MAGNITUDE 
UA 


WEDGE V. Clear, unsteady. 
Mean Scale Readings. Magnitude. 
Cc 

Mean of 3.|Mean of 6. H. Pp: 
25.30 24.90 2EsG 12.08 II.97 
BZ aBe 32.62 2103 12.82 Lng 
29.10 D3 Bere ty i 12220 
42.23 2.46 4.05 13.94 13.83 
54-47 55-27 5-24 LOLS 15.02 
39-37 39-54 3-73 13.62 13.51 
40.73 40.82 2 1276 13.65 
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TABLE 103.—8518 Z CassIOpEla. CONSTANTS FOR REDUCIYON AND COMPARISON WITH 
CATALOGUE MAGNITUDES. 
6-INCH, 
1904 September 5. 1904 October 1. 
Star. e Obs. Mag. 4 Mag. Obs. Mag. 4 Mag. 
18. 17, H. 12 13k Ps He P. 
VA aera.) coe Maes —O,51 | 6.80 |) 6:69} + .32 ) -+-.17 | —o. 50: 6.75 |.6.64 || +227 | + .06 
1 Be se ee A ee OMI 2 yee On ley SOO ls 45.32 ee OO | 720 eal Sele 25 | OS 
ty Seb a ae re ell mors oes FOO se07.89) ott 8 204) eee E2025.) 7 00) |eOnGO) |e cen26) [hs 06 
Eee eR ME ON es Ty TRIS |(wi'T SOO. |e weveposerert [eta cee ets | she is 5-2-6508 Fis Sa | wpeeEenl tay deaeetee ells, cuave state 
1904 October 5. 1904 October 27. 
Star. Obs. Mag. 4 Mag. Obs. Mag. 4 Mag. 
(CS Ce =a 
Ble aah oP He eee P. 
Acaaein shee loveie tes —0.63 | 6.80 | 6.69 | +.32 | +.11 | —0.57 | 6.681 6.57 | +.20 | —.o1 
DD reese ctererne —One2aie 7a2On We 7 OOM. ater T 0:07 | Fase leek Oe Or 
Means 25 24-.5 56 — O43) | 7100) | 6x80) | tat 32) | ae | O12 5. 7-00) {eon SOn|es- 220) lac on 
Mis Saetaicits tors iereretal ous ws acters That Seta ip heed les eed carigl aicomuceal (eras een 782 5 P| ee] CaLAm |e petarteritl eva canes te 
12-INCH. 40-INCH. 
C. (ee 
Mag. Star. Mag. 
ons 6-inch 12-inch 
Sept. 11.] Nov. 2.} Nov. 3. \July 12) Octre4) sans 3.) Jans 7 
Wwe aate 8.29 O.OI 0.63 0.23 (a a eeeh pede 10.94 OAS Ot temerity | eer eae eae: es 
peters acer 9.55 1.50 2.06 EA ou ler ae 2025 BAO Bokyyl 2aB8 2.42 
CIs apes 11.05 2.64 By its) QHOOE| Pietra: HOR ga |) Cues os Coil Laas Aaa Puen 
| ERR eS ON 10.91 2.38 2.93 DESS Cs ee vler ae: & 12.99 PES GKS 4.40 725 77) 2.93 
awe Sale pil Gowics 2862 2.04 2.19 
Meant Crrlce T2163 2.20 BeOge lip MeaniG. » |meresen 1.42 3.86 2.38 2.51 
Mean Mag. 9.95 9.95 9.95 9.95 || MeanMag.|..... Le 7/38 lee One oem ml 2640) 
So tow JOo|le oO nab 8.32 eas 8.02 LER ering Salt See 10.31 8.54 | 10.02 9.89 
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TABLE 104.—8518 Z CassiopElat. MEAN MAGNITUDES OF COMPARISON STARS. 


6-INCH. 
September 5. © October r. October 5. October 27. Mean 
Star. 
Mag. | 4 Mag.| Mag. | 4 Mag.| Mag. | 4 Mag.| Mag. | 4 Mag,|Mag. H. | Mag. P. | 4 Mag. 
An 6.80 ee 6.75 |—0O.O1 6.80 |+0.04 6.68 |—0.08 6.76 6.65 +0.04 
De Targa OrOs 7.26 |+0.02 7.20 |\—0.04 7.32 |+0.08 7.24 7413 +0.05 
14 FE echt ern Okc acanett PGE ici-aed | ack acme apn icetEracic arcs rabid orcectol neck ncatonrl te, caaeeraite 7.00 6.89 +0.04 
ae: 8.48 |+0.19 8.34 |+0.05 8.15 |—0.14 8.18 |—o.11 8.29 8.18 +0.12 
OL 9.46 |—0.09 9-74 |+0.19 9.50 |—90.05 9.50 |—0.05 9-55 9.44 0.09 
Gok ELE TS) OnOS of @fOn,00 4 — O00) SIaeatO OOF 05a mnEnO2 | OnOS tel I.O5 10.94 +0.06 
h...| 10.96 |+0.05 | 10.95 |+0.04 | 10.85-/—0.06 | 10.88 |—0.03 | 10.91 10.80 +0.04 
NAST eteshc cusses ir cecicstes sire: fal ssuseaner at ore Petpet rs oiler Rs leu prosell case araai scat oll lolie Canc Pecreat fone aoa nee 9.95 9.84 +0.08 
Eel B82 Tr 55 Orr 8.07 |+0.03 8.06 |+0.02 7.90 |—0.14 8.04 7.93 +0.08 
12-INCH. 
September 11. | November 2. | November 3. Mean 
Star. Mag. | 4Mag 
Mag. | 4 Mag.| Mag. | 4 Mag.| Mag. | 4 Mag. Mag. H.| Mag. P. | 4 Mag. 
fides $3.23, | 4-0..0% 8.38 |+0.06 S525 sl On O07 alto sete Perse B32 8.21 +0.05 
Ox 9.82 |+0.03 9.81 |+0.02 OFA a = OTOS Waeccsroully cewerete 9.79 9.68 +0.03 
as 10.96 |+0.02 | 10.93 |—0O.OI TOn.O 224 O)1.O2 si telererohetenel el eoenare 10.94 10. 83 +0.02 
Pee eORZ On| OFO5) | 10508 40071) (2 On S71 Or 02 al umcess- (ota [eaters 10.75 10.64 +0.08 
NT AaE tected eel sors ualte eee ayar ioe coil ros aylontsfiedsy| | stations caveodal| ielollvaslioteh-s]| Neltsuataateatlellta) «Votes Crys 9.95 9.84 +0.04 
ee F2ESO | —O2O7) | 1226. 5-O-O1 | 12.32 | O1O7-eem seri renekers T2525 12584 0.05 
Ce EE TO Gm On OAH eri 97 aCe WRG NE Sons | Sooos || Sauce 11.97 11.86 +0.03 
Bins 2 soy) l=to-Kore | aieiatsy Nelo sks) | ose ——tOn 06245] Sconc || osoax 12.99 12.88 +0.12 
WEAT a 1535 oalle ooo ctho oc onllooeoo eallaano Oooo hod to) [e c.oto 10] dh oo ace 12.40 12.29 +0.07 
40-INCH. 
January 3. January 7. July 12. October 24. Mean 
Star 
Mag. | 4 Mag.| Mag. | 4 Mag.| Mag. | 4 Mag.) Mag. | 4 Mag.) Mag. H.| Mag. P.| 4 Mag. 
(6 Ra 2 ee Seta all mesma avers Dade LOnc7] | Ont? lett. rO.--On 02 10.98 10.87 |+0.12 
Cras 2a te OOF ene 18 lah On@ 12.51 |+0.19 Teale One MPLA Or 12,2 +0.11 
Hales Beyer eeseerra ean eee 10.54 ENropater | mateo att eae I hlOon sg 10. 43) ee: 
Re eet? 70 Os tO gl e12).820| O07 er ,O%, 1-0. 12,02. 64's O05 12.89 12.78 |+0.08 
27 OOn|OnO4m lz. ,O0m O02 air iers : 12.16 |+0.06 | 12.10 | 11.99 |+0.04 
IMG aE pre er crorene | ce verties Geueese)| evedieouegs, Ol cusaah spconeGediicesp ahora =| iaencedne een [ketene odedanel | enslish cirelen c/o men eee eae |toeea een +o ot 
MW sal l3eQOr I O05 3s 94s OnO2 a 6c. pire 14,04 )|1- 0.08 |) -13796) || 13.85 40.05 
Pere LG 5 oe On OOM hs O2 ai OnO2. Warten © Soe Begs lSpenoks 13.64 13.53 |+0.05 
Chee Tein ate On O4 a ela Om On O4a ma OOml—- ©), O2 mimi aO7ml a OnOs Tee TQ OP aiee Ono. 
ceva lake seer Dirseied emer Ae 13.38 Ameen cuson Boo WC ee 135.27) Rene 
Fe nerellt Kode AteRoOe LM Custtote weil Wae vane) ae T3OG2) .scnwue of memes eas (13.96 13.85) Spend 
Meat ly rsicare ro tase salts velkecettal| Momcie, Seen cil fer Besusceun’ cll one ag, teenie 153] caeueste vevco) ell tagio¥-eslercan | Voto vewemenee cy Camee ee mea | eee ae 40.05 
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TABLE 105.—8518 Z CASSIOPEIa. VISUAL OBSERVATIONS Of THE VARIABLE. 


| a se ee me ee———————e—————eEeEeEeEeE—————————————————EEEEEE—————E————EEEEee 


Date. re g Means. 
Nol tire: bean) Jules = = Comparisons. Reduction, Steps. | |  |Seeing.| 2, 
Month | Hour J Day 8 3 P , otep Seas May & 
and Day |C.S. T. GMT < 
1898 2410000+ 
1 | Nov. 11 a. 4605.6 2 | photograph, d3v, vir...... 33: AGM 32.5 acide cae. BoGEG 11.3 
1899 
2 WEG a 4659 80 : USI! SI Age IN! Ces ais ode aati eh Aan ares 34.4 11.10 | fair 54 
150 UZ-AM WOE a na nee 
3 9 7. 4664.524 S56 6 panera ry aaduiou ; For G0 GS DRO RM ORD ek 32.9 II.29 59 
4 14 7 4669.54 AOC Os yaa otesm-Semliini tie weiss lela eee ake eee 32.4 Taso eee 
5 19 7 | 4674.54 M5 Onl UO sel —ai nnn ome se cer — ai meen |e © ekcnu esc eereasr: 3149 11.40 | fair 69 
6 24 6 4679.50 150 Galicy 27.711 Ce mre met lento, — ak auaeuenteeeee ata. 11.45 fair 74 
7 | Feb. 7 7 4693.52 200 GUS PAC MOOI MN Une ctne ay Minsalsas soi TTIOs ORO s Meer chaes 29.4 11.68 | good 88 
8 18 7 4704.54 ESOS One a5, 0 5C ame staat ene. CDi ly. PANGS awe ccc 29.8 11.69 | good 99 
9 24 Tea TTOnS a: 150 : v i ee, Tent Grd an. al Sheers ee een eee = <32 <I ed. Bae 
4714.54 150 CLUMIGTOUT iro? s,s ca ieee: DIN PA Oe bor aati Oo \ 5 
ag as 74 Pee 80 OF Rune e4U ROT On paae aee DAN, 23559020-4 ty at fair ee) 
mo yey 7 4721.54 ar: On leeodeevem Minit) sneer nee: PI el en aG ye Gee ogy Oat OO 24.3 1227, fair 116 
12 13 8 4727.56 PSOne eOBle gay. wuew mas cm cents a tee ere Hey OS) OD cee aces O4 2353 12.38 | good | 122 
13 28 8 4742.56 150 OS Rez=aUsk aay ae ay eens 20:6; 2277 Geratelsiereter 2k 12.64 fair E37 
14 | Apr. 4 16 4749.92 au Gel era ean Certain mscontes wa vals | moore einem ene eR 23+ 12.4+] poor | 3144 
15 16 KOMaer4 OI O 2a | 9200) sora mot seen linliteaeenm, wc vleeis «matress <678 <12.4 eh 
16 21 16 4766.92 2OOs| Os sai not seen linite2 <vear er. | eee mais etn cee <O <12.6 
17 | May 10] 16 | 4785.92 ee Guiramnotsseenalinntty cre se sins: |\ cova ami ernoer Eater <23 SAL 
18 21 15 4796.88 1505 ae Onl sa enotsseen mlanitseamtty ac a.| ne cies Stmetonne eeaermee 28 <1234 
19 29 10 4804.67 150 On havonotiseenss limitee sas.cscagalioe aerate eile eee <3 <12.4 
20 |} June 7 10 4813.67 150 Gn) pnot seen, limites acs sees ore OO rine ee oe 25 <12.4 
21 10 14 | 4816.83 150) OL CUMIO’ Geen lita tuck tents yl elele anc ee senetctn. cmtenerr <22 <12.5 
2eMYy esn MEE desb gt | 160} .6: | a not geen, UME Bh) ono oon pele eared Oa cule <22. |<12.5 
23 29 10 | 4865.67 TSOnl Onli venot seen, MC eee alesis alee edaelensiee sane <22 <12.5 
24 | Aug. 10 9 4877.63 SO; en Obes yin O CeSeeT a Lenn bale aneeessy oil teyaucl atetoteseeeraber sreaeeoteeenae <22 ons, 
25 26 9 4893.61 150>| es Onllicamnotseen Naliten <<es: see cite a ecole eee eee <22 <12.5 
26 | Sept. 13 8 | 4911.58 6s |hplnot-seen- limite sea oleh eet eee <22 <12.5 
27 25 7 | 4923-54 6: aonotiseenulimiteresnscn..o8 lee eee eee <22 5) 
285) Oct. 2 8 4930.58 ZOO: |Pe\On||-anOtsseem elie f1:<< leche, || pencils iets chai etoraya <21 <12.6 
29 7 oi 4935 54 150 Gultarnobtiseen limiter: <6. soc alone seco we <22 <12.5 
30 21 8 4949.56 200 Galea not Seen leAtiterk ssctcc aot « |r snarieea sat meteor <22 <3255 
31 24 8 4952.56 200 OuieVEMOtEseen a litniley st c..otces |aroeres ate pei siete epee OB} TOES 
32 ce ee ee sola EE Rees en P| Roag  2c ly nae te oe 3 ae 
33 | Nov. 4 7 4963.54 200 61 || pinot, SCen MiMi Eh <ens « c ati| rae arsed a ied rene etel ieee: 22 <12.5 
34 20 5) 4979.52 T5Ou||- Ovieg motsecn alin oy.) meen econ relsteleher emer <8 <12-4 
35 22 7 4981.54 200 Goa notseenelinitti 1 < hie. es apo Seid alee se ene ate <2% T2058 
36 26 7 4985.54 200 GL Evimotiseetie itm ten ae ce tem |e. csteeane ie cri terete <2 <I255 
a7 Dec. 4 7 4993.54 PSOne On |e NOtesCen wilt itiemmecnerc ris ester nth cosntheten ae atone 32 IQaA\ 
38 19 6 5008. 50 E5Ou, Ola mOt Geena iinite rer. .e sie ll lsehals coerce Mate tieenseceets <2 <a 2h 
39 23 7 5012.54 ZOOM MOET NOC SCOR alIMITt knee cicie leide aia tin set meer totetene <7 <12.4 
1900 
40 eee I a 5021.52 T5Ou On eu DObeseen pli itr <e eae cle sereet eet r we rentereteteters AT eI 25 Si clea bi fo 
41 7 5028.54 B5OUMAO (NU 2 —SI AUR on ae <r ane crc. | heastat tte ecnered Mens ene 10.5 13.83 | moon | 423 
42 20 9 5040.62 SOM eA m2 210 Pre PLOW GOSS SOL, tte iclal| tev cyelteey oct eho. etek eae ehers 10.0 13.90 fair 435 
43 | Feb. 4 7 | 5055-54 | 350 | 40 | x1-20, v4—5n, 93p, PIG, qIn| 15.6, 12.5, 13.0....- 13.7 | ¥3.48 | fair | 450 
44 10 7 5061.54 SEO ME AON V3 AL. a AUN VOW sce «is. s 20:05 -1-7.0, 10,0 ster 18.0 13.0 good | 456 
45 22 9 5073.63 350 | 40 | v6—8x, 13k, vie, diov...... 24.0, 24:0, 240%, 24:6) 24.3 12.27 | good | 468 
46 25 7 5076.54 SO) NI24|d80, rue tre, limit) 1x "26.6, 27,5, 2895. - on 27.2 11.97 | good | 471 
47 26 7 Reppaces eee) Wl foc, Itcitts Wo ao ee ome DEUS Mame ecae! ree erat ens 25.5 1251 poor | 472 
48 | Mar. 6 8 5085.58 150 ONIMNGIVAUSG a Rn 22 Oe 2405: seer 34.0 11.15 | good | 480 
49 13 8 5092.58 150 2 23-44, es BIEN aussie oe ek oe See’ 41 : no Chenier 39.5 10.50 fair 487 
fe) SUED UY Hoc. « Bae hO Roe O16) Y30'Oaca ee 
50 Ford segs s2 NC ote tis var ek ete le. }] 40.4 | 10.39 | good 
fe) OR OT = 2 UU OG) rune eecueits ele aves 2iOs 42 Ol eee 2 
Ss! 3! 8 5110.56 { “oe Go| b2—e0 vO 8d einen wie bes ae AgnePewaushe ; ae IO 29 fair 13 
fe) GA NDAD S VAI ee rere ori isueseies oie AOil ec vAt. Onna 
BS 5139208 ; H6 6 ie, eoih Es eee eae YON, 408, ANGl see te ae good | 42 
14 5160.83 150 6) 66045, U 3G Uae cece vice BSi1y 37-0; 4tsO aera 38.9 10.60 | good 63 
9 5186.63 150 NAPA, ODOR AOA pao ae OOF 35.0, 33.6, 35.5..-°> Ban 11.08 poor 89 
r3 5213.79 DAT NAO) | CA ye DOR mersrsteveterensterer eve vielsrs PLO I IOS feo co Oe 29), 1 11,72 | good | 116 


No. 


Means. 
Seeing.| 7. 
Steps. | Mag. 
24.0 12.30 fair 14! 
2307) 12.33 | good | 149 
19.8 12.80 | good | 163 
DE et 12.65 fair 172 
2i6 12.59 | moon |} 179 
1425 13.38 fair 200 
12.8 13.59 | good | 212 
13.64 | poor | 220 
<28 <i 24 fair Nak 
22.7, 12.46 | moon | 151 
16.5 13515 3 Saye 174 
25.0 125-20) |) Poor #0435 
30.0 11.62 fair 465 
Hones 11.49 | fair | 472 
<20 <I 225 
24.8 12.22 fair 124 
2a. 12.40 | good | 149 
ORR <a good 
12.95 | good | 162 
22 oT A good | ... 
14.4 13.38 | good | 189 
PEON <i 256 fine oe 
Hekkone 1320) Dee Bos 
<19 <12.9 fair or 
Bas 14.05 fair 218 
8 14.1 226 
2.0 14.78 fair 
oe 15.33 aoa 276 
< 6 <1453 fair 
<6 <A 3 good 
<6 <14.3 fair 
< 6 <14.3 good 
< 6 <I423 good 
<6 Onan fair ney 
4.0 14.64 | fair | 393 
Ras 13370 fair 415 
12.2 13.63 | fair | 428 
14.0 13-43 | good | 437 
Sere 13.35 | good | 451 
13.4 13.50 fair 477 
14.5 13.38 | good | 484 
14.8 13.35 | good | 4o1 
27.3 11.95 | good 12 
28.8 11.78 | good 15 
S502 11.00 | fair 21 
40.8 10.31 fair 41 
39-3 10. 51 good 74 
34.0 Ir.12 | good | 106 
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TABLE 105.—8518 Z CASSIOPEIa. VISUAL OBSERVATIONS OF THE VARIABLE.—Continued. 
Date. v 
: tee ies 
Month. | Hout ih od 3 3 Comparisons. Reduction, Steps. 
and Day.|C. S. T. C. MOT fe) < 
1900 2410000+ 
Aug. 6 9 5238.63 150 OP || Pe Wnt, 5 hamid oe BAO Fears aes ok 
14 8 5246.58 150 (ie ey aie) deo cian a olaiaaOe PINS PIE OX ROW Ora Oe 
28 8 5260.58 200 (|| OR TAG WITTY wo cee e DRED Gy TEAL OK Oar, 5 en Pae nee 
Sept. 6 Litt 5269.71 Ptah |p MOY WRUR IRB a ono Gag cag sadoed PPL Tigh PRON Ton rower 
13 12 5276.75 eve WN Key IN NUR GNP ng o.5 Bikot Gat 60 tic DOs, MOUs Jordin aes 
Oct = "4 8 5297.58 DR Tm AO aPC SU RUA Grewal kekeseilcetolete ae He BA Ws Masti O) porataye- 2 awe 
16| 9 | 5309.63 | 460 | 4o | k8v, v4n, 13p, 039g, x5-6v.. pe pai reas ‘} 
24 12 5QW7 75 227 NAOH | AOLOMELE Teeter ope cher alert) || ra dee hoe en ete et 
I9OI 
Feb. 9 9 5425.63 Laxey |) “Aa Ubi NEcTs Wy hiliuunyeG dA alonoddocc ob dameannoe 
Dec. 21 8 5740.58 At) |) AO-| C2, BAZ, WSS Sn ogo sued aac 221,223 OMDTO erie 
1902 
Janets 5763.6 joc |) HL) TG CRAM O@. o sa co cook LOWG PEARLS sya ees 
Oct. 1 9 6024.63 evi Wh Uke) || (Py WER: sagan sadesoK OF 2 SIS DAL Oe ocean asters 
31 10 6054.67 237 | 4o | U3, VOer.....-..-..---. BOTS, 2Osa seston 
Nov. 7 15 6061.88 237 | 40 | photometer....... 55... .. [os eee eee eee eee 
1903 
Oct. 10 6398 GF || SD | DOESN, Was KI, bao gllocausccgocqueuasude 
1904 
Aug. 4 9 6697 .63 150 (onl seh Wey onan A CAO Coe a OUGS DAIS DET Hays cvs we 
29 8 6722.56 150 (Sl IL Oy CHO, WAZ 0055650060 dob DIAG 22123. On cei 
hotom ter, v n 
Sept. 5 oe 6729 40 | 6 P eh ee! ae ee é \ A eekGa Soot eae 
II 8 6735.58 67 i | WO NOUOMEI TS 5 og oso soos o|lpoooccoagedneodoucr 
photometer, v not seen, 
Oct. .t 10 6755.67 40 6 { Ctr cea eS aes ‘ SSRN S DOS Se Oe 
8 II 6762.71 237 | 40 | x6—8v, k8v, v8p, v6qg....... 10.1, 13.6, 18.0, 16.0 
27 6781 rat GALU-noe Seem, limites: .2. sce: lee eee Ie icone 
30 6784 Hi || NAGS NS soon gedoiddalnessooonco as oengenn 
Nov. 2 6787 ee ier oaremot seen, liniit 2.2 a wuces leroy reece boner oes 
6 6791 237 | 40 | NO-IV, VZ—4S......--..5-. FSO Site see etel so ene 
14 6799 So | OA, I DMO ETNI Woo do uuoc saeco a0 RITA OAT ae 
1905 
Jan. 3 8 6849.56 237 | 40 | m8v, pov, wu not seen...... OO TA OM serene 
3 8 | 6849.56 oop | atel W ONO GNSS tao ano own ood uso a6 bo0 5b Sa had alo.o8 
24 7 6870. 54 Die kN || T= tsliy LOG, Wey ean pon ao saccecooceyesecogaer 
28 7 6874.54 237 | 40 | 03n, nq, wee os BUS 5: ae , Bee OI meee ae 
; n glimpse x3n+, limit 
Feb. 9 8 6886.56 Pigs MN Sey { pea) ee, ata | 
25 qi 6902.52 PP || AVC SAO OUT WAU OS VOD 5 Soils oo ad bo ooo eda one 
ADE 4 16 6940.92 237 | 40 | x8n+, n20, BGS ee BAe Rah Freee? Yond ee 
II 16 6947.92 DQFN AONE G2 A PUI 100 RIVA) pres wayrel ate ciel acd eterat ole) leis Pus tega ee 
30 15 6966.88 DAT aera On| tnI05 Vy SU py Li Wenn te ste cris state ute G0; GOW 2b Sin weeion 
May 22 14 6988.83 PEKOY | ANY || HRY Ay COPY PIF, WOO ok 3.8 on): ET.O;) 12,0, 12.0; 10,9 
June 4 14 7001 . 83 450 | 40 | ¥2—3g, V2-3N, V40, x6V..... 1355; LOS, 13:0, FUE 
13 14 7010. 83 ZGh | PON Of OMe B26. on oncn cos OOF U5tOM0 Ss Opt Aa cnpen 
27 14 7024.84 237 BAO at SP HOCOMICLEL yy A onatese-e sre nto! | een ein Gea ean ota s 
July 23 II 7050.71 ZT NAM G4 Oy UB GNLOU tere aierteraiterei 20 mn Own le eaei 
30 12 7057.75 PGE AN, Moye NERO GU Mefoth 6 Oc ol eae oe doo TARIR US On canna vaaes 
Aug. 6 9 7064.63 DQTN AO MELA —AD MVS GOGO cn skariers vices EZ(OxatO. OPE ALOntenenrs 
19 9 7077.63 237 | 40 | v7—-8x, v4—Se, vg, h8-10v...| 24.6, 27.6, 27.5, 28.0 
22 II 7080.71 237 | 40 | VIO-12x, V52, V2g, H8V..... 28+, 28.1,29.5, 29+ 
28 9 7086.63 150 ONAL d20 MUS eek oe vers cee oe 86,0934-4ea 3 ci ene 
Sept. 17 8 7106.58 150 G1) aDOU MUON A VOM ence not BON, AeiOnd ody eaeen 
Oct. 20 8 7139.56 Sone 2s | MUS a Nols DOUa nas miiaiere BEG MCW over SSyD thy 8 
Nov. 21 6 7171.50 150 Cate Wythe ds lace cartes eat inner nb CDF aro Bo Lie sOLOnn cement 
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LIGHT-CURVE OF Z CASSIOPELA. 
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TABLE 106.—8518 Z CASSIOPEL#. MEAN MAGNITUDES FROM 41 Day GROUPS. 


Group No... I 2 3 4 5 6 7 8 9 10 II 12 
tie Were aie 41 82 123 164 205 246 287 328 369 410 451 492 
if t fo) 64 107 140 aa ae ents are ieee Rete Ae 436 472 
Ge j M TEP see aS kee er 27 ele 52 Ree ees Ness rae te eae Valare HeLSe 74 ete eos 
4 5} 4M |+0.6+]+0.16 |+0.26 |+0.2+] .... esis othete Rani ete n shea IFEOn SA = - Ou 04. 
L No. I 5 5 2 SOO ALAS acre rte aoe atest B 6 
fee Gi 52 102 151 184 216 
ep M TO=2OM} WO. 52) rl eAO | 12.48 | T26o7) 1) 1an02 
4M |—0.35 |—0.49 |—0.33 |—0.06 |—0.25 |—o0.18 
L No. 2 2 2 3 B 2 
peorie 151 174 435 468 
5589 yes M T2RAOR EN 305 12.20 | 11.56 
‘ | 4M —0.06 |+0.21 —1.25 |—0.34 
No. I I I 2 
ee 145 189 218 276 393 433 
6573 M T2052) ST Sesoua 4 eO 5a 56 OO LAsOA a etan Se 
| 4M +o0.09 |+0.18 |+0.10 |+0.06 0.00 |+0.04 
No : 3 I 3 I I 4 
(Pont 5 61 106 147 185 217 276 393 436 471 
Mea M 10.637} 11208 || 12.88! | 12.504} -13703 ||) 13.82 | 15406 Bac jess eat 4icO4se| mise 4ar| bn 376 
| 4M |—0.03 |—0.02 |+0.09 |+0.05 |—0.05 |—o.01 |+0.06 Beran ow 0.00 |—0.01 |—0.02 
L No. 3 a 7 9 5 5 I Rise, a r 8 8 
DAYS 
oO 100 200 300 400 S00 
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Max. = 5027 
Min, = 329% 


T'1c. 36.—MEAN LIGHT-CURVE OF Z CASSIOPEIA}. 
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TABLE 107.—8518 Z CASSIOPEI4’. OBSERVED MAXIMA AND MINIMA. 
Elements of maximum. 1898 Noy. 22 (J. D. 2414617) +4924E. M-m=1734. 


MAXIMA. ; MINIMA. 

a Date. Mag. 4 Date. Mag. 

3 Riss ee Gaal S| oe PONE WE SS ag es Ot ee Gao fC Olt eb ON a: 

raat Calendar. |J. D.| H. Pp: ca Calendar. |J. D.| H. 1 

oO | 1903 Nov.27 | 4622 | 10.7 | 10.6 | + 5 9 Pa pT SOO OCEwOF| 4937) O1Ga ml tae. aia! 2 

| x | 1900 Apr. 3 | 5113 | 10.20] 10.09] + 4 | 35 ZATOOR Aes 2401) 544 O) |: Camm enone se —12 2 

2 | 1901 Aug.18 | 5615 | mec samiere| “ig I ZI EROOZ LING =2) | SOOS HU Cu ee - 7 6 
4 | 1904 Apr.11 | 6582 | mc — 3 5 | 1905 Feb. 11 | 6888] 15.18] 15.07] —16 | 15 


The mean light-curve was formed from the observations up to 1905 June 
27, and gives the mean period 492 days. The last minimum, 1905 February 16, 
is the only one well covered by the observations. The five comparisons between 
1905 January 24 and April 11 were made with difficulty, owing to the low posi- 
tion of the field and the faintness of the variable, which seems to have been fainter 
than the star m. On account of the difficulties mentioned, the stars n and s were 
taken for the variable and n, but the real brightness of the variable is shown by 
the observations of January 3 and April 30. The comparisons made in May, June, 
and July show an unmistakable halt in the rise between the 13th and 14th magni- 
tude, followed by a sudden increase of more than one magnitude between August 
6 and 19. The corresponding rise in February, 1900, was less rapid. 

The period 492 days satisfies the present series of observations, and there 
seem to be no others for comparison until Hartwig’s are published. 
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CHAPTER XIII. 
8629 Y CASSIOPEI. 
R. A. 235 58m 138.8; Dec. +55° 7’ 25” (1900). 


This variable was discovered by Mrs. Fleming in 1898 at Harvard, from the 
bright hydrogen lines in its third type spectrum. H. C. O. Circular, No. 24, 
states that there are 101 plates containing the field, so when these are measured 
the variation of the star will be thoroughly known. The brighter stars in the 
field were measured with the 6-inch in February and March, 1898, and the place 
of the variable relative to the stars A and B (Cambridge A. G. catalogue) found 
as given above. The stars b, e, and f were connected with the variable with the 
micrometer on the 40-inch in February, 1900. The star e was found to be double, 
about 13th and 14th magnitude, position angle 198°, distance 6”.6. 

Visual comparisons of the variable began in February, 1898, a little too late 
to definitely fix the maximum, which the mean light-curve aids in placing at 
March 11, 9.4 magnitude onthe Harvardscale. The decline following this maxi- 
mum was followed with the 6- and 12-inch telescopes, and at the minimum the 
star remained below the limit of the 6-inch for 91 days, from 1898 September 7 
to December 7. The next maximum, 1899 April 8, was well covered with the 
6-inch, and the variable was found at minimum with the 40-inch, 1900 January 
8 (minimum by mean curve, 1899 December 13). The adopted magnitude at 
the next maximum would be 9.6 or 10.6, according to the weights given to the 
discordant observations of June 15 and July 12. The probable course of the 
variations from October, 1900, to August, 1904, is shown by the broken line in 
fig. 38, fixed by the aid of the mean light-curve, guided by occasional observa- 
tions sufficient to give the number of the epoch. From August, 1904, regular 
comparisons fix the maximum of epoch 6 and the following minimum, and show 
that the adopted period, 410 days, is substantially correct. 


TABLE 108.—8629 Y CASSIOPELA. STANDARD MAGNITUDE STARS. 


1900. Magnitude. Residuals. 


Color 1 4 
Star. | B. D. No. P.DM Catalogue. Measured. From Cats. 


3 
= | Nights 
WAS Dec. SS ae 
et a H.C.O.|P.DM.| H. P, H. Pp. inter 


° h m S ° / 
Ee +54 3109 | 00 00 30 | +55 09.2 | G— | 7-11 | 7-05 | 7-29 | 7-02 | +18 | — 3 
IE +55 3055 | 23 51 53 | +55-47-0| WG | 7-01 | 6.57 | 6.88 | 6.61 | —13 | +. 4] +6 
G +55 3041 | 23 49 02 | +55 56.0} G PASAT AIG’ | 7. ASI fe LOM eas oO 
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MAGNITUDES OF COMPARISON STARS. 


The standard magnitude stars in the two fields in the constellation Cassiopeiz 
are distinguished from those in the other ten fields in that they are fainter in 
the Harvard than in the Potsdam Catalogue. The difference is only —o.11 in 
the Z Cassiopeiz field, where it might be partially accounted for by the use of 
only two stars. But in this field, for three stars, the difference amounts to 
—o.27. That this is not accidental, nor entirely due to the star colors, is shown by 
the standards in two ‘‘Rumford”’ fields, U and S Cassiopeie, where the differences 
are —o.16 and — 0.01, respectively, so that the mean difference for the four fields 
in this constellation is — 0.14, as compared with +0.29 for the other ten fields 
here considered. If the Harvard scale is adopted for this field the limit of vision 
of the 6-inch becomes 13.53 from the star a, an abnormally faint limit. 


TABLE 109.—8629 Y CASSIOPEIA. COMPARISON STARS IN B. D. CATALOGUE. 


BaD: 1855. B.D; 1855. 
SGN ae ns ay gegen a) cee peramanen a meme amccrereanecna) | Wo) a 

No. Mag. ReAS Dec. No. Mag. Ra Dec. 

° hm s are . hm s St aad, 
pb | +54 3096 | 9-5 | 23 54 45 | +54 38.5 $ | +54 3102 | 9.5 | 23 55 42 | +54 45-6 
o | +54 3098 | 9.1 | 23 54 55 | +54 36.7 A} + 54.3103 | 7.9 | 23 502 2 +54 44.9 
i | +54 3099 | 9-5 | 23.55 3] +54 48-3 m | +54 3105 | 9.5 | 23 56 42 +54 54.0 
B | +54 3101 | 8.3 | 23 55 13. | +54 46.9 B 14255 3078 | 9.¥ | 23 56: 401 455. 13-3 


TABLE 110.—COMPARISON STARS FOR Y CASSIOPEIA) (IN ORDER OF RIGHT ASCENSION). 


Coordinates from Variable. Magnitude. 


Light 
Star. Scale, Measured. From Curve. 
Ro AG Dec. CCDS age 
H iP H. P 
u” Ss ” 
p’ — 637 —74.3 — 822 uals Gay DR aie aye Erdle Ps eR me ee, Pie are 
0 — 536 —62.5 — 945 Pirboea Ak MSéiomiok. AM vorne of 9-17 8.90 
qd — 509 — 59.4 + 328 Se Nhe Cee Pe US SE rey me | Ri oe ein era 
l — 457 — 53-3 — 170 2352 9.87 QEGONNE| Peep ots onl) mocteees 
o’ — 438 — 51.1 + 343 AEN Se fl Moe gt mere iP cen Sek Wi an ate 
B — 397 —46.4 — 387 ne 8.35 SisOSs || puete chee a, UIs eaten ee 
k — 186 —21.7 + 112 FUSER Sb Na oe ici Ml lune Bete e ee 13.09 T2582 
h —125 —14.6 + 92 Fe Taw|) eethesey | tents 12.60 12533 
Ss —122 —14.2 — 426 ers 10.10 0). 83: slisavenvatm immecoraes 
p 122 YO + 406 Sihateei ta wrersperae lf a aye eg] sence seen | amare 
g — 87 —10.2 + 64 6.0 12.82 125 5 atic, cases ay |e ern 
b + 1 + 0.1 a 50 19.6 10.46 10.19 AveceNoroe |e) penetccens 
d + 19 = 2/52 + I4I 10.8 11.43 FPCAO | | Soe, eta 
i + 23 + 2.7 + 6 Vpeus T2503 PES OOR ys wrataie oy OM aeetorece 
A + 49 + 5.7 — 470 ne ohelgis | Tis SOM ete certs | OFC 
2* + 51 + 6.0 =e 0.0 14.01 ES7Zal) Bovine ede wae 
€ + 54 + 6.3 + 50 BO! a> Uline Silke 12.83 12.56 
a + 60 + 7.0 = Og Zak 13053 T2326 ne Berens . 
fe +110 +12.8 + 111 16.3 10.71 TOMA CH sean |) sates 
n +128 +14.9 + 497 ee eA ee wll ue erin AN; eto Oe ober 
t +223 +26.0 — 505 OTe sl eae cen] Meer ns” 0 eet ott ie Rowe 
B +393 +45.8 +1287 BUG deat iske org Ul errs 8.40 8.13 
m +426 +49.7 + 150 25.0 10.02 WRG Lm aie pian Odeicic 
. +479 +55.9 39) ake octets | area tatiorst ocd tlie ec evita) aul eas] Ptah nets 555 0 


*The preceding component. 


STELLAR PHOTOMETRY. PLATE 18. 


Scale, 1 mm = 13”.6. S) 1902 August 15. 
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TABLE 111.—8629 Y CASSIOPEIA. PHOTOMETER MEASURES OF COMPARISON STARS. 


1904 October 6. 6-INCH. Fine. 
; Mean Scale Readings. Magnitude. 
sree en. Star. Scale Readings. Cc 
ime. | Dist. 
Mean of 3./Mean of 6. 1s Pe 
hm S 
21738 | 27 Caz 12.6 12.7 12.1 12.27 12.12 0.52 7.98 ohouhs 
m 28.8 30.0 30.0 29.60 29.59 2.63 10.09 9.82 
iy AVAGO) HOLE oS BRL aN ey aia 3-40 10. 86 10.59 
A 10.2 10.2 10.0 , 10.13 10.53 0.35 7.81 7.54 
B P5ek) L510 15;..0 15.03 14.85 0.91 8.37 8.10 
, 28212530) 2750 28.00 ZAG ASS) 2.36 9.82 9.55 
Fax 10.0 10.0 9.2 13-63 9.42 0.23 7.69 7.42 
Gar 40) TSR 19 E3863 13.52 0.72 8.18 7.91 
Gar 13m 13.8 1374 PoRgOe ose es eae ore ee ee 
Frax $28) 19.6 8.9 ONTO: lh) eh hy ee cern eee 
l 26.1 25.8 27.2 BOSTON |. vetimers 4 1k Gane Lenmar 
B 143) T5hOnt4 7, TAROT i se racic fl aeeeeceen | Magee 
A 10.9 11.I 10.8 TODOS" “|e ears oh he eee 
m 29.7 30.0 29.0 2Q5 7 11) vs ato e. lt weeersaa tl Memmeteven: 
a1 56 25 Car AG Giitsyf AC TIZO7 | odes le) Monee nee 
1904 October 15. Good. 
Oo 26 16 Gat 16.9 18.4 17.5 17.60 17.20 1.24 8.28 8.01 
G LONG LUO mn a2 TOLS3% Gi ease Ona7 7.41 7.14 
‘ax LOROe lke aetOne LOST); Pio? 0.49 Fin SR 7.26 
l Bia Teg2el 3262 32.00 BieAy 2.86 9.90 9.63 
B apps Z Cag Tsyoat We Ta 17.97 1.35 8.39 8.12 
Ss BEN Owe elas ay, 22. OO mai Marko 3.04 10.08 9.81 
A IZni eld Omraed: 13.50 14.02 0.78 7.82 Tas 
m Bf BAG) Bech 32.38 22 Or 3.02 10.06 9.79 
G KOLO LOFON One ONT 9.65 0.25 720) 7aO2 
C TORI O20) On OCW alk mci ocine gill ceton chs den | exc ee 
m EPI WOY Boo Behac: BR2NOO! IMP any sina ae A ee ee Ne Reve 
v Banos Ont sani 25 AT Nl ataiees 3.40 10.44 10.17 
A T5OlIG. On EA aw, TAS SA heater hte ls ee hain GE? Wea ats 
B TS. 3055, 1S.22 OCs ty MR eRe eM Mea ioP itis: ce ctokycliahall Deoto eno 
1 BBEse OaG?> Spica BOSOS™ adeno as ON rateest mle cencke one Peet are 
F’ax EQuAplerOurzaS sy ee PCE Ont oP wlll mororabhh ab olsmne 
Oo 50 18 Gat Ie LOR A LOn9 TO SSO sifie cetecctete: | Me SeG Ae el eee ype arse oo) | Mec ea 
1904 October 27. Fine. 
21 510 31 Gat 27 Le BO 13.33 T3e3G 0.68 8.09 Gao 
Flat OAS Goo iG) 9.13 9.62 0.25 7.66 eB) 
1 27 2820) 27.0 27.70 28.10 DaAry 9.88 9.61 
B 13) fds Oelano 13e73 14.52 0.87 8.28 8.01 
Ss 27.8 28.0 29.0 ZS 2T EAL | Reet tic PING 9.88 9.61 
A OMT OLA ONS On77 10.05 0.28 7.69 AZ 
v 2202 2ASAN2AO Pact oel Ml Ubi oe 2.03 9.44 9.17 
m BREAD) PARa ed Phehe nt 28.10 28.52 Pro bei 9.92 9.65 
Cax T2459 12:0) 13-8 13.20 13.29 0.68 8.09 7.82 
Cax WeGul4T OLl265 T3587 |e alent: RY eaten: a 
m 29.0 28.5 29.3 Px? MN ooo ae 
A QaG LOw3z) Lad TOMS Si) Mertens 
B P51 15.8-%5.0 Coll | aS Or 
L 28.5 28.1 28.9 BS SOM ue tarts 
F’ax 10.0 I0.1I 10.1 10,070 ae 
21 18 28 Gat 12) 13 Oniaes DRY Wh Gone 
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TABLE 111.—8629 Y CASSIOPELat. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


1904 September 2. 12-INCH. Good. 
Sid Mean Scale Readings. Magnitude. 
See ‘aie Star. Scale Readings. (e 
: i Mean of 3.|Mean of 6. TT Pp. 

hm 2 

19 35 44 I 2020)20;,0 2120 20.63 20.60 1.78 9.84 9.57 

B SOmNOn eas 6 RG fy) 6.32 0.22 8.28 8.01 

Bat TAR rae r4s Ss 14.47 14.57 1.00 9.06 8.79 

Aa TOs Onis lOnk 10.30 10.00 0.44 8.50 2 PR 

v 8052530255. 30.0 Bea Wl GoGo 3.40 11.46 Ir.19 

6 2720 28.0) 28. 1 28.00 27.62 2.43 10.49 10.22 

d 35-0 35.1 35.0 35-03 35-72 3-27 11.33 11.06 

c BO7ON29u3 One 29.83 30.22 DOr 10.73 10.46 

m 220-23 0s 238 22873 22.98 2.01 10.07 9.80 

m 2322259) 23)00 Clermont Seto Al omO\ce | Mec tie ali: Vicari ds 

c Zt.O 130..9°29;.9 BO<GO* |e crete Wl Meesne wey | | Perea cetera saoecn iM ecitevazene 

d 36208304) .36.2 BACs | baer Seren ewende Mie terdreate mea Mg ct once 

b 2Oe1 629.7209 PA ae ig Went Stoel meee corel meme torre ll aren we 

Aat 9.0 10.1 10.0 7 Onda tao ep eam ee asearera | ete ceive eerie 

Bax TA Onl 5a aI 1 Ta Sy fan ets) Peel Primo onl Sm ictrogeseer al Wil o Sac Sc 

B Gea 2) On? OST PE ae tees ON Reece |e he cate alae ovenscts 

19 52 40 l 20n 202782053 ZO=5 7 wale Moers | aye eee | Mecano =r imeneten see 

1904 November 2. Fair, a little dull and unsteady. 

2182 31 l DEMO 24 AZ 5 ei 25.03 25.87 PPG 9.87 9.60 

B 1201220) 11.8 Ie. 93 I2a10 0.69 8.29 8.02 

Ss Pha] Wek PRS 8) Phot? 28.27 28.64 2252 10.12 9.85 

Aax 14.9 14.6 15.0 14.83 13.83 0.90 8.50 8.23 

v 19.7 19-77 18.9 BRO eps ela (Bs Ago hy 6 1.64 9.24 8.97 

b Bon uae le 42a0 32.07 B2845 2.90 10.50 10.23 

d 2 AZ pe A2at 42.43 41.70 32507) 11.57 T1:30 

c 33-2 33-9 32.9 33-33 33-72 3.05 10.65 10.38 

m 273025 .On 2794: 27.57 27.69 2.43 10.03 9.76 

m Ph 0) ap fossh PU fala) 2 TAOOm s\n ete sisrdn: O1|e coanets. 4) aeeee eee 

c BARO 4 les aad SAN TOM > Mees. cae ie | arercree oem cerececm cit emote cer ss 

d 40.4 40.9 41.6 AO SOFA ate ooo seer oe atiecere 

b BIE Usa ea 325 BO A73 Bi eeecteees, MoM cayoee IP ere are, sill Recteee cra 

Aax TOMO AS Lan TZAS3 hPa wae ee BBs atas eh oon cee nectar 

Si 29-5 2922.28.27, PLO C OIE Lccceren Om die ES urctee \il Jae A Smee atlp wioicic ore 

B 12 edo lo 1252-7 ||OL ae ersete: PW ccs  Leentoce 

oye oy || ots} l ASM Bape AG XSi (oem | beth Nee MES oe etae wih woe eetttee ae a etectolt en 

1904 November 3. Good. 

art 30 m CULsG) Aine) Giant 25.10 24.59 226 10,22 9.95 

c Bice) Glan@) ghee 31.30 31.39 Ps oft 10.74 10.47 

d 36.5 37-6 36.7 36.93 37-25 3-44 II. 40 II.13 

b 28.0 28.7 27.8 2307 27.79 2.44 10.40 10.13 

v 16.2 16.6 16.4 T6740 IN lnc Tin24 9.20 8.93 

Agx TOplea LO leanne 9.80 9.40 On37, 8.33 8.06 

Ss 24.5 24.9 24.3 24.57 BAGS 2212 10.08 9.81 

B 8527 OL On9 FOG 752 0.21 rahi | 7.90 

l 22025225 80232 23.07 22.94 2.01 9.97 9.80 

1 227 230802204 225 SO Saline ae tee secs MME Rava 0| Muerctetets 

B Shekel Ghie FPR FAO: Oil shee abe, Beil Wace cue ey ial Gee eee te | eee 

Ss 2BrOn zal zAe 2 DTT BO AES | REE etc ee cy 2 | ree ene 

Aax S52 tel ROG) QIEOO-2 il Weest cece Se ero ema eae ee eae | eee 

b 2755 27 O2 Tay ZTE AOS i See P| Ss pee een tent ee 

d 3810137468723 BORE Wal hk thts te all Tegescc ane Nee eae eee | Meck nee 

G CNUeee owen Beri ot Chee Vie ec Ee ARs El eG ntl one a 

21 20 28 m 24.2 24.0 24.0 ZA SO7™ Ay, Bectmatea) t. | Geeks. 2s Toate |e teoe eee Se eee tae 
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TABLE 111.—8629 Y CASSIOPEI#. PHOTOMETER MEASURES OF COMPARISON STARS.—Continued. 


1902 December 26. 40-INCH. Clear, unsteady. 
: Mean Scale Readings. Magnitude. 
eres ae Star. Scale Readings. SSS 
; ; Mean of 3.|Mean of 6. H. P 
hm WY 
4 25 c 16.9 18.5 17.9 V7 77. 18.39 1.49 10.84 TOS 7, 
d 25,0) 2435250 2aaqey 25.47 2) OU 11.59 LLese 
b T2550 122 ONT 3 74 13.03 13.30 0.82 10.17 9.90 
v 2057 30.1 31.0 BOL OOM er Aes, SG 12.06 II.79 
H 2On8e32 Tesh .9 31.60 31.04 2.76 12, D3 11.85 
a 44-8 43.8 43.7 44.10 44.27 4-25 13.60 13.33 
a 44.7 44.4 44.2 AA ARES eck te, 8 | ta auehe tile metecerene oe | See nee 
ij 205313072 30.9 Zoi ize Sh: i elie be Serie Alem || Mockcrees eae’ |: patsenteces 
b TAp3et2 Ons Reto eal | Rea R - RRIs | Janta scead | omen 
d Pokey CLO PLO A QOL jae Pe seach, 5 | Serio am cohen ea eneere 
c 195201955, 19).3 goetocoe Mt mera rete s wretcneet | hs Ponies Neihart 
1905 January 7. Clear, unsteady. 
c 14.0 14.9 15.3 14.73 14.92 1.04 10.75 10.48 
d 27.9) 21-822). 2 21.97 22.87 2.06 Bie 77, II.50 
b TRO ROMO mT 8.30 9.24 0.37 10.08 9.81 
i DO 2 e202 32 ony, 28.07 28.35 2.50 122% Il.94 
a 36.3 37-1 37-7 37-03 37-33 3-47 13.18 12.91 
a B73) S75 ol STROSS Like te aig ogo |e ened le Sele 
Vax 16.1 16.0 14.8 T5mOS ects Tabs 10.86 10.59 
f 28.3 28.6 29.0 phe Be) Al Beata oe OTe alll Gooey. Why ow os 
b VIO 9:97) 1023 Oe yf ae asin ee Maia ull~) ection tt tose 
d 24.6 22.2 24.5 7c tas 7 ad ee ee Af eoeacee ih taeinccmaalt  uereete 
Aa 42 Cc L3FOL16e 3 e1OnT VS TOS |v iesaienss S| Barginte sl eatecerctoen nd ose es 
1905 January 28. Good 
4 10 c T3e2QeIGeoul2.o 13793 T3332 0.83 10.78 10.51 
d Aone) AOS) ial! 20257 20.04 ney2 Tn 6O7 II.40 
b 4.8) Ji9, O23 7.00 7.40 0.20 TORLS 9.88 
v On 2 aon on2 8.50 8.20 0.26 10.21 9.94 
f 22.8 25.7, 24.9 24.47 24.52 Phoiily 12,12 ios 
a 38.3 37-2 37-3 37.60 37.02 3-44 13.39 13.12 
a 36.4 36.9 36.0 BO AS ale eee ee anol i Meyererern” LIM Rreve cues 
i A502) 240452452 DAG 7a lee shone, Pies (Pee rot tle. 
v Gh tig asa PT <OOMe umes e Fcrcmica Neary Arte teal om aa Ab arre 
b Fi. Ti Rae. SOS! Tf ROA gs Open Mice wl phy IPAS SS at Sota 
d 18.8) 20.27 19.5 TOsSO nls serge Soleo ah coon een le here eet 
c Melis Hee haope 207 OU | see Ee eae SO oer ae at 
4 20 44 g PINE DAG LASS 22 O 3a eae iets 2.20 Tes 11.88 
1900 July 12. WEDGE II. Fair, moon 
b pies ae re : ‘ Fs060" ee 0.42 10.06 9.79 
i oe 25.8 28.0 t 26.20 26.36 2.44 12.08 11.81 
d ee 26.0 25.1 25.08 Se fe 2.26 11.90 11.63 
c 17 ROUT ietOnA =): 
cpu eae t a» EG SO |e aeons I.00 10.64 10.37 
g ee ae 4 ones \ Oe oem cae eee 3-19 12.83 12.56 
iz LESAN Wyte aiceo Oo oleae elit aa cies c 4.32 13.96 13.69 
a 43-7 45-0 43-7 i AB e2 Os |Paesorete aie 4.30 13.94 13.67 
42.4. AL 
f .O : 
Dao : 
-9 
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TABLE 112.—8629 Y CASSIOPEIA. CONSTANTS FOR REDUCTION AND COMPARISON WITH CATALOGUE 


MAGNITUDES. 
6-INCH. | 
1904 October 6. 1904 October 15. 1904 October 27. 
Star. C Obs. Mag.| 4 Mag. | c Obs. Mag. 4 Mag. C Obs. Mag-| 4 Mag. 
er Pay Hot Bil. 1 lee Pe eae AND SHS Pa ate aoe: 
Ce O82 307.4231 On OO Le) OO| 8 O25 7220) O25 | O03 O.O7n gine 4 7 sO 7c a2 3 tO 
F’....|—0.52] 6.94|6.67|— .07|/+ .10;—0. 26] 6.78] 6.51] — .23}— .06]—0. 50] 6.91/6.64|— .10/+ .07 
Gna: —OVO3 7-43/7.16 — .05 SOO OFA O87 253] e720) 1-05) LO) —O2 O7)) 7347 57k OO 
Means.| —o. 26 7+ 20/6.93'+ .08 +.06) 0.16) 7.20) 6.93)4.15|/+ .06]/—0.21] 7.20/6.93/4.16/+.06 
Mo.. Ge hAG Gl) Sook (abo aoc ysevl Corgi! oe PAULI TiAuLA| (eersel |e mectere 
12-INCH. | 40-INCH. 
= a c 
Malo Wiese see SE a Mag. 
tar. : Star. : = a ee 
a 6-inch.| Sept. 2. | Nov. 2.| Nov. 3. 3 12-inch.|Dec, 26.|Jan. 7.|July 12.|Jan.28. 
Alas (aeynci gel 0.40 0.06 Sal DalPPNN Iie Ga oo 50 10.46 Ono2 a EOnsy7 0.42 | 0.20 
BEd merece | OAS 0.22 0.69 0.21 Che loukcatpss TOs 7.5 1.49 | 1.04 I.00 | 0.83 
Ue Ren aro 9.87 re Fees DP 2.01 extreme Tt ..43 2520 W206, 2o26a | hee 
Le OrO.6 OC | OEY 2.01 ZAR 2520 
Meanv@ cure ers 0.90 1.36 Teer Meani@ zea) aac E52) [kn LO E523). 92 
8.96 8.96 8.96 8.96 Mean Mag.| 10.87 | 10.87 |10.87 | 10.87 |10.87 
tA 8.06 7.60 7.96 MSE ee Resell conchore Orato || Gwe: 9.64 | 9.95 
MAGNITUDE 
1S 14. 13 12 4 10 2 8 
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TABLE 113.—8629 Y CASSIOPEL&. MEAN MAGNITUDES OF COMPARISON STARS. 
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6-INCH, 
October 6. October 15. October 27. Mean. 

Star. 

Mag. | 4.Mag. | Mag. | 4 Mag. | Mag. | 4 Mag. |Mag. H.|Mag. P.| 4 Mag. 
(Geos wee eC rae 7.23 | —0.06 7.29 0.00 7-34 | +0.05 7.29 7.02 | +0.04 
HEL pate oe rorab sitae cs 6.94 | +0.06 6.78 | —o.10 6.91 | +0.03 6.88 6.61 | +0.06 
(Cargo ane ON EES Tah 3 0.00 7-53 | +0.10 Fis34 Ne —O..09 7.43 Tis LOM t- OOO 
INE CATT Zr eccnclls ronnie d sae elms || Sema RS ie sass aca collate pace amen | ep emeweere Parl PA ter Nimes 7.20 6.93 | 40.05 
TA Saree oye Oia 6 Sigs oN 7.81 | +0.04 7.82 | +0.05 7.69 | —0.08 Gua 7.50 | +0.06 
Bee nveke avers a ears on Gre 8.37 | +0.02 8.39 | +0.04 8.28 | —0.07 8.35 8.08 | +0.04 
Lede NAS CRRA ae g.82 | —0.05 9.90 | +0.03 9.88 | +0.01 9.87 9.60 | +0.03 
bergen SEES 10.09 | +0.07 | 10.06 | +0.04 0.92: | —O 10) | 10.02 9.75 |) 0.07 
Suialonese sus se peu oi eerscene.s)|lp Stearate ere LO) Oo 1-0). FO 9.88 | —O.10 9.98 9.71 | 40.10 
Mea tier cearetene fons eines] 'o ase slevene|| esse) aval By cio cadral cupraroictional humans ote 9.00 8.73 | +£0.06 
12-INCH. 

September 2. November 2. November 3. Mean 

Star, 

Mag. | 4 Mag. | Mag. | 4Mag. | Mag. | 4 Mag. |Mag. H.|Mag. P.| 4 Mag. 

Abas eerste Ne hey ty alten 7.66 | +0.06 7.66 | +0.06 7.49 | —O.11 7.60 7.33 | +0.08 
Eig et eeh casey orarcte sie 8.28 | --0..02 8.29 | +0.04 8.17 | +0.08 8.25 7-97 |} 40.05 
Ly scalar Me eke Croton conse 9.84 | —0.05 9.87 | —0.02 9.97 | +0.08 9.89 9.62 | +0.05 
ROGen Oda nario ceamG 10-07. |) —O7045 | P1O.039 ||) —O.08. |) 10222" tO. rr | tOn LE 9.84 | +0.08 
Mean errno niee | Gave ae | eaten ora ores | ara saras 5 [tier tn ae [fey haee ee 8.96 | 8.69 | +0.06 

Oo odes Reiger sc eee 10.49 | +0.03 | 10.50 | +0.04 | 10.40 | —0.06 | 10.46 | 10.19 | +0.04 
CU bakes oe ho egee Bt 10273) 1 O02 M1OLOS5m|| e- On O08} 1077450 -|-O103 8 lO) Val OMs fale Or Ox! 
Grate chahchegs uate ae als T1133 ee OTLON elie 57a |e OnIaale ri. 405l— OO. saunter om lsIon OM mee O00 
Sener a eteeucmsccr sees cnsiat| | eerste as 10.12 | +0.02 | 10.08 | —0o.02 | 10.10 9.83 | +0.02 
WEAN ere le uated grovgral IexoataIOIGE hokerDO Slots (0-0-9 0-oce [Sorin eno0|| Ero oro OOS le OD Iooe 10.68 | 10.41 | +0.05 

40-INCH 

December 26. January 7. July 12 January 28. Mean 
Star. 

Mag. | 4 Mag.| Mag. | 4 Mag.| Mag. | 4 Mag.| Mag. | 4 Mag |Mag. H.!Mag. P.| 4 Mag. 
b....| 10.17 |+0.05 | 10.08 |—0.04 | 10.06 |—0.02 | 10.15 |+0.03 | 10.12 9.85 | +0.04 
Co.2 |p Ok S420 OO 10-75 0.00 | 10.64 |—o.11 | 10.78 |+0.03 | 10.75 | 10.48 | +0.06 
d...| 1%. 59 |—0.14 | 11.77 |--0.04 | 11.90 |+-0.17 | 12.67 |—0.06 | 11.73 | 11.46 | +0.10 
IN EIA | o3-2° Eo en hdl ts COE |lornd clonal lomo cOld|peneo.ced deal lope wcerhoncea) natcs O00) [Ee od ons LOnS 715 LO; OOM ee O 107 
fe T2510 ||| 0502 || (12527 1-0: OSs1912),08' |-—O.05 | 12-12" |—=O.0Y | 12513) 1. SO ||" 0.04 
a. 13260 |-FOn07 |-13=18el-— 0.35 1613-04 |-+-0. 39 | 13-39 |—O.14 | 13-53 | 13-26 | 0.24 
(Saha oooec Sate | eacacies mene 12.83 |—0.34 | 12.15 |—0.34 | £2.5-b] 12.24 one 

1 C25 0 les char Buan|(ccpmeu ancl Rexeeeerrotot ocr UPON | oto tAce cs enema cant Penasco CORR Eee tr eects eke goean +0.14 
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TABLE 114.—8629 Y CASSIOPEIA. VISUAL OBSERVATIONS OF THE VARIABLE. 


Date 2 © Means. 
3 a 
No. Julian ey Pere Comparisons. Reduction, Steps. 
Month | Hour| - Day & Q P Steps 
and Day. |C.S.T.| q yy < 
1898 2410000+ 
1 | Feb. 15 BY as6c58. || 450.) |G ar eh are ies see Rha Pe ea net et 21.6 
oS 
2 23 7 4344-54 150 6 {eR Soe ue fe... A GINO Selig OO OM EBSD 21.6 
B 24 7 4345-54 6 | v4b, v2l, vi-2m, 02v, vIp.. see oe sea ‘} 25.0 
2 150 6 | v2—31, mo-1, 03-40. .... 5 DENG 2Ae 5 23a Tier) ats 
4| Mar. 4 7 | 4353-54 40 | 6 | ov, v2p, v2-3l, D2-3...... Dif Py OG Oop a5 0 BPS, 
5 5 vi 4354-54 80 6 | v2l, vi-2m, ov, v4b........ 2562; 205, 272, 23.0) 2526 
6 £3 7 4362.54 150 (SF CIR UD (oMtihon Bemus oo D222 Oe ANO} earn 229 
40 Gil OND U ZU Selects Aeon che 20,2, 27.0, 20:2 ) 
7 16 7 4365-54 9 A GMIUAD OTD USD armel ean siete 6 23:0, 24:0,.26:2. a. 25:5 
8 23 ai 4372-54 150 GEO S UN, VAD ere bane aorsteisice ZOI2 On 2a tOemies 24.9 
40 G2 OAV UBD ENUZIU stench) oieie ere! =) = DR 2 ZAG a Ove ols 
9 2 To OTT 34 { T5019 5G) VOI, B20 ecncose ations: 58 Sasa Gee vee } ct a 
40 GUIS 0 LOU ein roatentre) ets ae PPO), PREP 5 on OG. 
to | Apr. 6 7 300% 54 r 150 Gol M30, Uk 20 UI 20. 3 eae D2 OMI DUE. ore : 21.6 
II 20 8 4400.58 150 6 | m2—30, 12-307 V0. ae DBS LONG 1.0 cai sieve 20.9 
12 25 9 4405.60 150 Gul eOS—3 0,0 UA Corbet ceniees rete tats R75U, LOs OMe lanes tee 18.4 
T3e\ une 27 13 | 4462.79 SOxtirs Wl C30, COT UB imeaGrae.s oe 3 HBO, MOS, MONS go = Liss 
a SN PSI FI || Getler te o.oo Bie FES TRO Oe ae 
14 | July 6 ob ss ees ae Seo a PRIN COR Whee Wettes a oc too Gor 5255 529370; G20 t 6.1 
15 | Aug. 1 II 503.71 L775.) 125) C1—2v) P20, mI Te en ae OPAR A Ome Seis or oe 5.2 
16 9 9 A511.63 SU al eR | GA, Weise AS 6 oo Su Bole Ot CKO ae Wepre oa cla Cc c Bez 
17 18 10 4520.67 ZS NS say eid, Was Wale oe os ong OG € BEC} Oy Mono ans 08 BAS 
18 | Sept. 7 9 4540.63 150 Gul Gune4u. iz, iamtt Zt 1285 2iOxelOiamrar «sink 1.6 
19) |Oct: 5 8 4568.58 T5OR EGU IE UN Obece en maluatin tzu mee cut so | ree ps Ogee ee Zt 
20 | Nov. 5 7 4599.54 150 G6_|euenoteseen sitinitez anid. a25| 05 pal ett ee ere aa 
21 19 7 4613.54 200 GoleVIMOtsseens JAMIE 22:5 fer oes ocee | aus aN oe ee Zo 
22 30 7 4624.52 150 Gulsanet.seens limit zee cies oe ee eeerees eee neve <—O 
2280) DEC is 17 5 4631.54 200 Gxisarclimipsed .V rosea. . tadashi epee eee hoes Bol 
24 10 6 4634.50 200" HOx|eUETIIN PSEA, Udiian aka crnhe miler eee een nE we ctor 2.1 
25 26 8 4650.58 200 OOF IYOE SOOM ero cues caottamaes che tel ecice t oRore ne oor aires pear 
26 30 7 4654.54 200 G2 acre aes Eos She fore 8 toe be Paslavia eh [caer oan eat oe Bee eG 4.1 
1899 
2A Atl ano 5 4661.52 200 6G | BAe) C1202 crete argent 3:5, ded otenige saa BE9 
28 14 7. MESSER (OXCO | OR AE CDs one bn we Semerco t AO, GQ Renn Ben Rees hi fe 
29 DG 6 4682.50 150 GUeUAG EVO Le, cO 2 Uanseeter. apae GiT NOVAG 420 chen ier Bas 
30 | Feb. 7 ai MOOS 54mm 2OON|E On UBe, 1 3A Ue nen waa aaa 8. On Aca AONE aerate 6.7 
ai 28 8 4714.58 150 6 | vad, v4f, c5v, v8g, d3f....| 12.8, 11.8, 11.3, 14.0] 12.4 
32 | Mar. 7 7 4721.54 150 Ou RODIN UC) VLO—12 Ge aren nee 1S. OVNI Pet One cle 19.2 
33 13 8 4727.58 150 (OP eA) VPs eon co oombes BX SMs 23 2On aise a1 eis 22.0 
34 28 8 4732.56 40 © | UBM VA-AURUT Oates nets Phe, POG, Pes ob FO Ds7a(6) 
35 | Apr. 4 8 | 4749.58 AOE EG) || Ol=2U UCL Vai cee = oe D5 2 O52) 28°) tee 26.6 
36 16 16 4761.92 40 (SM Sah Ob), RYT, UBT ar 5 and a 25.8, 26.2, 28.0, 26.2) 26.5 
M 6 6 2TKO25.25 27.25 ll 
By AVL i 4776.92 40 6 | v2m, v2l, vo, v2p, B5V..... ee ee 5 26.4 
38 21 14 4796.83 150 GALIRY,- MOD eUdOcrLeeh omit T8.2,) 19/0420: Gu nee Tou 
39 29 10 4804.67 150 GiOy Olu NUI—2C 4 eerie T7210. O pT Ae Sere re 16.2 
4o | June 7 10 4813.67 150 ORIMODSUNCO—Md UAC st cote teenie 16,6;15.8, 14:80 0c 15.4 
41 15 10 4821.65 150 CuINCG— AU AUT —2 On ae reac eon TOS) RP 2-4 aiokin ole 12.5 
42 | July 5 IO 4841.65 150 Ge Sayin VA Concert tres ie bietels CONCH Tate eC) S ous, Grosu.010 8.8 
43 Il 10 4847.65 150 64 |Sd2—oueU Unger orcs. galas e 8.3) Sc8h Reece 8.5 
44 taf IO 4853.65 150 (GPa yi So he carte A enter ere irr oa Gib nc Ai Saco 6.8 
45 | Aug. 6 9 4873.63 150 (PUMA cial Sieh he ere Decca Ped N TR ats Ay etre eae ren oc 4.9 
46 26 9 4893.60 DSO \eeGel kt Clit PSed,62-= 37) cats) a aioe e, siceae Ronin nea eee nae eye 
47 | Sept. 13 8 | 4911.56 LOM) Gill ereabboob ar YoCheveibn wemaaailiyns ame eas nae ot ane cc 4.4 
48 26 7 4924.54 oh 6 -vnot seen linitea'< Sarees inc. a eran Ene ee <4 
AO EOCts 2 8 4930.58 200 GA) UNOE SEEN Mtg <a cee lun ak OO ee —<geo: 
50 | Nov. 6 7 4965.54 200 (Sime esas aay axsreresphyal bsshiow Warmers nnd dllselghacr bolero ecleo oe Sepans 
cr 20 af 4979-54 150 Ox Venot Seen Utuaitee's lw eis sriccss ene eee ne eer <6 
52 27 Fie 408054) CiR200. | sO Uenot seen lint 4.7.0 tcyy| Sennen ee ee ee <aeo 
53 | Dec. 6 a 4995.54 6 4. NOtSEeN Limit ss <eswars cl enor te ie Pea eee <i H 


No. 
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TABLE 114.—8629 Y CASSIOPEI4. VISUAL OBSERVATIONS OF THE VARIABLE.—Continued. 


Date. X v Means. 
= pisos es ee Senet 
Wants Wine Juan 3 3 Comparison. Reduction, Steps. es ae Seeing.} #4 | 4 Mag. 
eps. a 
and Day.|C.S. T. GMT. < 
2410000+ 
1900 5028.67 350 | 40 | v not seen, limit 2</.. -) 
Jan=—8 ro 5028.68 B5Omr4O) lneisdotublent 3: andun3 4,625) seve evar tetene er earera alata —2.0 14.18 fair 282 | +0.45 
5028.68 350M E40) | OB—425 220 sient eeenne cis ee 
24 7) 5044.54 150 6.) <0 not. seen, a glimpsedins srs ltreeeee ae orate aco cee Dee he ees LO aie ohne 
Feb. 9 II 5060.71 27S Wet2) leo NOte SCCMM ITI t a sateen ceaea cll cock ue ce niersue ticks <r eneae pasa L350 MOON) |eaoe 
10 7 5001.54 | 350 | 40.|| 257, 'a2=30, U2—32. 1s .. WO} Or Ay 2-5 xe teas 1.0 E3570 |) sack Seok ou let Ones 
19 8 5070.56 150 Oui subnotascen se liniitre.<terg wanna eanee catnce ne ae <6 126 ae ae 
25 8 5076.56 L7 Sulaie eelee Mastin tare sere tine a aTeO QT uae renee HO 13.70 | good | 330 | +0.50 
Mar. 19 8 5098.56 150 Gls UNS MITpSER Pe A Ustrn nar etiam tey cnet cee, owes Bron 129 D325 52 ee ESS On actor TO) 
21 8 5100.58 DAS | ei24| V2G5 V22, 230, 2CAT o> wis cao Aa; 2209.5: On tO maak 254) 13.40 | good | 354 | +1.03 
Apr. 4 8 5114.58 Pi || See || er ily U3, IS Bi oe le ror DANG IOs OlOme eves . 5-0 12.98 | good | 368 | +1.23 
Mayet | tae ST 88 {cee [he | oecton Jezel tho ee ee ees NO Gael 
20 14 5160.83 150 (lil. O2= BUR “Oa =e momen Tejohed Oa kissn setae oh 17.9 10.71 | moon 4 | +0.99 
June 15 10 5186.65 150 OA NGSU UCN Ceram cle te 15,0; 0KO) geek Ge Se sak 5O II .03 fair 30) ot Taxus 
July 12] 15 5213.85 Qa eAOn | APNOLOMIECLEIs areata al tanh ee ee ee cea Suet TORAY Sleeves 57 | —0.04 
Aug. 14 9 5246.60 150 6 | 12-36, b4—5c, dav, v2f...... SESS..OrS.cheurntrersniees (aye) T2222 fair 90 |) +0253 
28 9 | 5260.60 POON ir Ou RG 2U S812 [anna whe cee een a a) SESMOLSe sees pares Ons 12.22 | good | 104 | +0.25 
WCt- 1716 10 5309.67 AOOMIMAG Ma 20), U2 Cerne tenet sg eae atc 5: 85750 waaay cone ree 6.8 12.68 | good PS3r le Or 2s 
25 7 5318.54 OV URED | LAUD O LZ at aaa ecient QO; TIO Canes smta etere sets D.5 13-729) good 1 7620s 20.65, 
Nov. 26 G) 5350.54 4O-|S1Or| a mot, heldt linutig s,s scts3|' oe oon citer cta se eae <6 <2 oat 
I9OI 
Feb. 10 5) 5426.54 150 Gulevmot Sseens limityy sans .1s |e teas ee cree <8 <I2 54 rites Ae ran 
Dec. 21 8 | 5740.58 35 Old |! eA Od | say siione fea Alor ametseanata ss eciata thai al eoaye a ceeae coat repens 7.8 12.47 | good | 174 | —0.74 
1902 
Aug. 15 ar 5977. Pe laa PMmotocra Mil wear circ ce aa. dcclls eletavvs share Ra er eters ote 12.0 Berra (emis Sees 
Octwer 9 6024.62 Dewi || Ay Ia (On OS BRA BAe SoG NG ASO le cea oe oeitote 16.4 10.95 fair 48 | +0.74 
30 7 6053-54 67 lo 02 | photometer. areas |e ee et aan meee Rate 11.26 | good Ta =On 2s 
Dec. 26 10 | 6110.67 DET Meador |e PUOLONTE Ce Tijpenyeweee co past ore |e eters eee er ees Sree 12.06 fair 134 | —0.54 
1903 
Oct. 10 8 | 6398.58 OWL Ae) WPI Wyclan 8 oo come ao abe BRU ist owt Ato Gos 29.8 8.73 | good 12 | —0.97 
Dec. 6 6 6455.50 AON Gn Ow | MOAU C20, UAC as, cnt uarts, oe ES5:0,0104. 3, 1 AnO eer 14.9 11.22 | good 69 | +0.49 
1904 
Aug. 4 9 6697.63 150 Bin Wi UN SU DE iin acorn Poesia westel cae RSF cre rartetete ote: 7.8 12.47 fair 31ts |p Ones 
29 8 | 6722.58 HSON|| we On ep kUs a 2p arena ty aeiscare cae or. O.35.97.One nee Gat 12.55 | good | 336 ' —o.52 
Sept. 2 9 6726.63 G70 9 ES ee MOLOMICLEL Siarar ce oats 11 ham lf ratsrok orey er ers reer eee 11.46 | good | 340 | —1.45 
Oct. 6 9 | 6760.63 AGalse 6s pROtOUleten serge mete 5 i<' silt eevee rn Renee eee 10.86" | fine) 1} 93745-0234 
Nov. 3 iM 6788 pets 224s! |i PHOLOSTAPHS S Me cartes «oo «lite eters Oa. eee oreo ee et aan a ee | ae we 
29 7 | 6814.54 AO O'| VL Mattson crarcre aoa 2.0 ZIP PAW Oo so. BSc DSc 24.1 9.66 | good 18 | —0.06 
1905 
one 7 OM ROSSGROSen eea7, 40) photometers str. mas slits: is sick eee enone 10.02 | fair 45 | —0.48 
28 8 | 6874.58 | 237 | 40 agape Leoonoacs abel g04 ee eae , Be Mice 10.21 | good 73 | —0.82 
6 12 Up UN CMOS creas tats nts ac) serve 13:0; 17-3) 1 520s A 
‘. 9 : Gees 758 ye 12 | 55, ale USO Beccles oer LALO, 5-3 TS oeee) 1534 Tiak2 fair 90 Oa 
i DONG Ma ets eases aia s se 12. SH ees: 
Mar. 3 7 6908. 54 ( a on AC IB cin e corree pearaRe CNT m4 es aes Pie she eV fair 
24 8 | 6929.58 TSO we Owl hid LOM tare kates Amaia lets O:85 72S cr cece ae 8.8 12.20 | low 
May 22 14 | 6988.83 DEOu dO mep~ause US ards te seis ss eu = Oc 2 OW weer ree 5 1350 fair 
June 4 15 7001.88 ABOe | PAOT | Uetetaatel helene ic fixer a els isial< [haere terar ne olerenst emai 2 13-5 poor 
26 ¥2 7023.73 RES) || GAY WG RY SE co 4 Sap oGn-ta mom Como med sot ob AaeD co = 14.1 fair 
27 15 jo24.88 Bye |P ZGy Al Ge Encracows ob Bio. nse TOO We oie cho Sete bib BE Ae. o.1 13-89 | good 
July 30 tee O5 77075 DATE AON | fO=LOV, ULE eee «Mess oss (=12) sti aaeee 3 Onli 13.300 rood 
Aug. 6 9 FOCHE OS E23 7h AON] SaLOUnUat rte eiieaea soa (152) Ronrs Meh ses 2 One ns 528 = Pood 
22 Ir 7080.71 23 7 AOR me] Ox 7 Us OBO ior em aie van tose: ee ray es Corson 4.6 Clo m.bi0 2940| 13.28 | good 
28 9 7086 .63 TG On me ON| Para n etee lI SeClesie cn) om al reche cutee eran Nomar I 136 9f fair 
Sept. 2 II 7OQI.71 AT ASAE 5 OU eUA-S Oates sie aia 23y OG nia eee. 4.5 13.07 | good 
17 8 7106.58 TES Oni geo eget OUT SCO LETTINGS oe ssi: o0-1¢ [evs ices eater ane haretcesl el oe <6 <12.8 dull 
19 Il 7108.71 DAT AAOE | cUEps [OQ lites cry ncucisie sseos)' SiS! TOR utes 8.8 12.31 | good 
Oct. 20 8 7139.56 SSKO¥ leit Ci [oy Se HUD ey aah Ck Onc aie ORR BO OVOEa. aunt. cree 6.4 12.72 | good 
22 Beeline A Babe li nto) Navi hee O50 ocedo cower BERS QUI Men, aia lair 4.9 13.01 | poor 
31 12 7150.75 DE TaNAG |) U3) ALU rte teleae ste tee LOIS OVS: a eto ameryre es 10.3 12.03 | good 
Nov. 21 6 7171.50 TS Ou MOM NCSU MULG. DGcA eae ie onan PLS ELON Seay 11.6 11.81 | good 
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TABLE 115.—8629 Y CassiopElat. MEAN MAGNITUDES FROM 34} Day GROUPS. 


Group No... I 2 3 4 5 6 7 8 9 10 II 12 
Nisa) eegrecee 34 68 102 137 171 205 239 Die 308 342 376 410 


4746 


5156 


5976 


6386 


6796 


TABLE 116.—8629 Y CASSIOPEIZ. OBSERVED MAXIMA AND MINIMA. 
Elements of maximum. 1898 March 5 (J. D. 2414354)+4107 E. M — m=1584, 


MAXIMA. MINIMA. 

= Date. Mag. = Date. Mag. | 
e Corr. | Wt.|| 2 Corr. | Wt. 
wm Calendar. |J.D.| H. | P. feat Calendar. )ja-D:| = 3H. Ps 

o | 1898 Mar. 11 | 4360] 9.41} 9.14) + 6] 7 1 | 1898 Nov. 4] 4598]14.0 |13.7| — 8] 17 
1 | 1899 Apr. 8 | 4753} 9.10} 8.83) —11]| 11 2} 1899 Dec. 13) 50r2)| 145241379 19 — 4 | 19 
2 |1900 June 9] 5180|10.57|10.30| + 6| 7 Z| E9Or, Neb. 16/5432 |g. aie + 6 4 
BulLr9or [uly 624) 5500 3. a. me |+ 6| 1 4 | 1902 Mar. 31] 5840|.... | me ie I 
4 | 1902 Sept. 7 | 6000}..... me |+ 6] 2 5 | 1903 May 15] 6250|.... | me + 4 2 
5 | 1903 Oct. 10 | 6398] 8.70} 8.43] — 6 2 6 | 1904 June 8] 6640].... | me —16 3 
6 | 1904 Nov. 27 | 6812] 9.63] 9.36] — 2] 9 
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DS 


Fic. 39.—MEAN LiGHT-CURVE OF Y CASSIOPEILA. 


CHATTER ALY. 
GENERAL CONCLUSIONS. 
I. PRECISION OF THE PHOTOMETER MEASURES. 


The tables headed ‘‘Standard Magnitude Stars” and ‘“‘Mean Magnitudes of 
Comparison Stars’’ furnish data for some important conclusions in regard to the 
precision of the photometric work. The method of reduction of the measures 
with the 6-inch, as explained on page 16, gives magnitude values for each of the 
standard stars which must average the same as the catalogue values. If both 
were perfect, the separate residuals between the catalogue and measured magni- 
tudes would be zero. Except for systematic differences, the actual residuals 
represent the combined effect of the accidental errors of the two systems com- 
pared. Table117 collects the mean values of these residuals for the three standard 
stars in each field for each night, expressed in hundredths of a magnitude and 
taken without regard to sign. The mean residual for each of the three or four 
nights is given separately from the Harvard and from the Potsdam catalogue 
values. Then follow two columns giving the means of all the nights under the 
headings H and P for the two systems. The next two columns give the number 
of nights’ observations and the mean residuals of my measures among them- 
selves. Then follow the Potsdam colors, W standing for white, G for yellow, 
GW for yellowish white, WG for whitish yellow, the plus and minus signs indicat- 
ing a greater or less degree of color. 

Before these results are discussed, it is necessary to find if there is a systematic 
difference, due to color, between my measures and the two catalogues. The 
standard stars and their residuals were arranged according to color, and means 
taken of five groups each containing at least four stars, 28 stars in all. It was 
found that I see white stars fainter and yellow stars brighter than the catalogues, 
the range between white and whitish yellow stars being 0.20 as compared with 
the Harvard and 0.07 as compared with the Potsdam values. Correcting the 
28 stars for the color effect, the mean residual was reduced from 0.12 to 0.11 for 
the Harvard system, but remained at 0.06 for the Potsdam system, an effect so 
slight that it may be disregarded in the discussion. 

The results of Table 117 can now be discussed. 

(1) Considering the agreement of my measures among themselves.—The average 
difference between a single night’s magnitude of a star and the mean of the three 
(or in one case four) nights, ranges from 0.02 to 0.07 when the means for the 
three stars in the field are considered. The residuals for the separate stars 
range from o.o1 to 0.11; the general average of the residuals is +0.04, correspond- 
ing to a probable error in the mean of a little less than 0.03 magnitude. The 


extreme values of the probable error are +o0.01 and +0.05 for the separate stars. 
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For comparison, in the three parts of the Potsdam catalogue the probable errors 
of the mean of two nights are +0.057, +0.040, and +0.037. 

(2) The agreement of my measures with the Potsdam catalogue.——The mean 
residuals for the different fields range from 0.03 to 0.11, averaging 0.07 (the maxi- 
mum residual for a single star iso.24). This is just about the residual which would 
be expected if the two sets of measures were of equal precision, as the residual 
0.07 is the combined accidental error of the two sets of measures. 

(3) The agreement of my measures with the Harvard values.—The residuals 
range from 0.05 to 0.28, with an average value of -+o.15. If a color correction 
were applied this would be reduced to 0.14, but would still be double the residual 
from the Potsdam catalogue. It is realized that great caution should be used 
in drawing general conclusions from the measures of so few stars; nevertheless, 
the fact that the residuals from the Potsdam system are persistently (except 
for S Lyre) smaller than from the Harvard system seems to admit of but one 
explanation, the greater accuracy of the Potsdam measures, and the close 
approach to the Potsdam accuracy in the measures of the present series. The 
basing of the Harvard measures on polar stars would naturally introduce greater 
local errors than would be the case in the Potsdam measures, which are based 
on standards near the measured fields. This doubtless accounts for part of the 


difference. 


TABLE 117.—STANDARD MAGNITUDE STARS. AGREEMENT OF MAGNITUDE RESULTS. 


Residuals between my meas-| My measures 


ures and the catalogue inter se. 
; magnitudes, 
Field. Potsdam Colors. 
Harvard. | Potsdam. |Mean. N 
o. | Mean 
r/2/3l4]1/2/3|/4/H.| P.mights. 4. 
103 T Andromede.../16)19/19]..| 7/10/10,../18] 9 Z 3 Gw- W- WG- 
267. V Andromede...| 9/13] 8|..] 2] 4] 2)../10] 3! 3 2 Ww- W- WwW 
787. W Andromedz...| 6] 2/17/..] 8/10] 7/..] 8} 8 3 6 GW- GW- GW 
4315, RConmie a ss)... 14| 2/11|..]ro]/r2] 2|..|. 9] 8| 3 6 WG GW G- 
5798 RU-Herculis 2... reg AG oalls ail “elle ee ybeccHi ee Koll 6G z 4 GW- GW- GWw- 
6100 RV Herculis ..... TAG ale | a siles | eine hS) lees B 3 WwW WG WG- 
6804, Orel yr. cus AP Gills ME eer eS Syl oy 3 3 GW GW W 
722 OO RCV CR er erie 29|18)21|..|18} 6/10). .j23 ] 11 3 7 W- GW- W 
HATE MSP AON G50 ets be O18 5 12\16|12!;. | 9/45] 3.12319 a 5 W GW W 
FASS Vo Delphinin 3... PNP) OB Ul cull MAC e tileenlexeMisay) 2) 3 GW WG WG 
8518 Z Cassiopeie .../32/26/32/20)12] 6/11) 1/28/10) 4 4 WG G- 
8629 Y Cassiopeiz....| 8/15)16]..| 6) 6] 6)..|13/ 6| 3 5 G WG G 
IM CATIS: one hatte stauaee ts Sian! 4 


PRECISION OF MEASURES WITH THE DIFFERENT APERTURES. 


The average residual, expressed in hundredths, of the magnitudes of the 
measured stars (not including the standards) from the mean of all the nights, 
is given in the following table for the different apertures separately: 
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TABLE 118.—MAGNITUDE RESIDUALS FOR MEASURED STARS. 


Aperture. 6 12 40 coal 


103 JT Andromedez...| 9 9 II 10 
267. V Andromede...| 8 10 7 8 
787 W Andromede...| 7 4 6 6 
HEN EY AR ACES: 0 So 8 6 II 8 
57 GSU mEeLCulisns sees 8 7 13 9 
6100 RV Herculis ..... 5 6 15 9 
6894 S Lyte wii. e.: 4 6 12 7 
7220, Cygni.... 4455, 4 8 18 10 
HATO) SVG (CRG Fe Sores 7 5 12 8 
Gg NEES hiyse sy wy 6 9 5 
8518 Z Cassiopeie ...| 8 7 5 7 
8629 Y Cassiopeiz ...| 6 5 14 8 
Meant. cea. «cians 7 7 II 8 ; 


II. LIMIT OF VISION OF THE 6-, I2-, AND 40-INCH TELESCOPES. 


An interesting result of the present investigation is the photometric magni- 
tude of the liniit of vision of the three telescopes used. The estimates of the limit 
are given for each field in the table “ Visual Comparisons of the Variable’”’ in 
steps below the faintest comparison star visible. Table 119 collects the most reli- 
able of these estimates, made in good seeing and classified for each aperture accord- 
ing to the ocular used, as it is well known that a higher magnifying power will 
show fainter stars. Following the columns giving the field, date of observation, 
and estimate of limit, are two magnitude columns on the H. C. O. system, giving 
the photometric magnitude of the star used in the estimate and the resulting 
apparent magnitude of the limit, using as the value of one step 0.14. The next 
two columns give the zenith distance and the reduction to the zenith resulting 
from atmospheric absorption. The final two columns give the zenith magnitude 
of the limit, both in the Harvard and Potsdam systems. Using Pogson’s formula 


Limit of vision = 9.0+5 log aperture in inches 


we have the following comparison between calculated and observed limits :* 


Gini pealCUlatee fie cans ark aras cae hen sak oo as 12.89. 
Gen sODSsenved=> GCUlaT ut SOs css oa as ee eee 12.90 Harvard scale. 
O-1elt, Ose vcd) OCIATOT SOs. <als s,s oe ae eae 13.02 Potsdam scale. 
PcMIC UN ACAICUIA LEC Aeicie «Sah y als sins. d ante ee we mace 14.40. 
¥2-1NClt LODSErved FOCHIAH OTE. sister iasiesearne dae ot 14.27 Harvard scale. 
P2-Anel OUSELVEC cOCUIAN 275 Fo. 5 5 ons wuies0s eo nlnven 14.57 Potsdam scale. 
AGING CAC UISEOCL aeriee tetera ns. ok. RES Oe te i 72OF, 
AG-incweodscived soewlani7 50s a cmieun. aus. casas 16.8 Harvard scale. 
AOANCHHohserved soculaT 750g vock ots aiden tis jiias 17.1 Potsdam scale. 


* Compare provisional results from six fields in Table 4, page 10. 
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The great thickness of the 4o-inch objective, about 44 inches, requires a 
correction for absorption. Mr. Lundin informed me that the Clarks estimated 
that 85 per cent of the light was transmitted by the lens. The corresponding 
correction is 0.18 magnitude, reducing the calculated limit to 16.83, in good 
agreement with the observed values. 

The 275 ocular used on the 12-inch was made by Steinheil and is of good, 
but not unusual transparency, showing a limit in good agreement with the 
calculated value. 

The 6-inch requires special mention, since it is a silvered-glass Newtonian 
reflector. This form is usually credited with a reflecting power very much lower 
than these measures indicate. For example, we read in Young’s General Astron- 
omy, paragraph 49: ‘In a Newtonian reflector in average condition, the percent- 
age (reflected to incident light) seldom exceeds 50 per cent, and more frequently 
is lower than higher.”’ If this were correct the limit should be 12.3 magnitude, 
while in fact the reflector does nearly all that could be expected of a refractor of 
equal aperture, in spite of the fact that the mirror was silvered only three times 
in fourteen years, in 1892, 1897, and 1903. 

It should be noted as a matter of greatest importance that these limits of 
vision furnish a check on the adopted absorption curve of the photometer wedge 
used in the work. A change of 5 per cent in the curve would make a difference 
of half a magnitude in the range between the standard 7th magnitude stars and 
the limit of the 40-inch. It seems justifiable to conclude, therefore, that the 
absorption curve is not in error by as much as 5 per cent. 


TABLE 119. LIMIT OF VISION. 


6-INCH, OCULAR 40. 
Magnitude H. Reduction. |Corrected Magnitude. 
Field. Date. Estimate PRE ier ay ee va 
Star. Limit. Z: Cor. Be P: 
ym da 
T Andromede ...| 94 11 20 2<% 13.12 13.40 2° OI 13.41 13-49 
RECOM eae laet 04065 35 b 12.29 12.29 43 .08 13637, 13.67 
j SU OUiE Ss epee 04 5 10 Zz 12.83 12.83 34 .O4 12.87 eyes) 
Se Cy oui cern 04 II 30 n 11.84 11.84 37 05 11.89 12.24 
W Andromede 04 10 6 h 11.80 11.80 22 Ol 11.81 T2522 
0 ees ov acres a ee ee PIE Maree cheer -ry||hic, ceca ch icethl No eee Cron oe Cenc Neel (es cas aes 12.7% 12.96 
OCULAR 80. 
T Andromede ...| 96 10 24 2-3 <k Brecs 12.20 40 .06 12.26 12.34 
V Andromede....| 98 10 I1 4<d 11.83 12.35 46 .09 12.44 12073 
REV ercuhiser sel 297) 7-23. p Paa42 13.42 34 .04 13.46 1373 
RW Hereulis) 2a. 98 73 24 l 13.0 13.0 26 .O2 13.0 13.25 
RV Herculisis.-.. 98 8 22 l 13.0 13.0 58 -20 X3j42 13.45 
ON, (arch : ee gene | ARR ree UP Wrap ftawyr ei En ee | Re ARMM to Sa ateeellie eS 12.67 13.10 
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TABLE 119. Limit oF Visron.—Continued. 
6-INCH, OCULAR 150. 


Magnitude H. Reduction. |Corrected Magnitude. 
Field. Date. Stimiatie |= ea eee a eS ee ee 
Star. Limit. Z. Cor. H. 1B 
ante, 

TY Andromede....| 96 1 13 3<k 11.85 12.27 30° .03 12.30 12.38 
T Andromede....| 97 9 20 ae Bat 2 3015 51 3k3 13.25 133G3 
T Andromede:...| 00 4 24 a5 £3.12 Tz 40 .06 13.18 13.26 
T Andromede....| 97 8 19 4<k 11.85 c25 63 28 12.63 T2e71 
T Andromede....| 00 9 15 5<k 11.85 12.55 63 .28 12233 12.91 
V Andromedz ...| 97 9 20 4<n 12.24 12.76 56 .18 12.94 E3523 
V Andromede...| 97 11 16 ised Eres 12353 24 .02 1255 12.84 
V Andromede...| 98 1 16 g 12.34 12a: 24 .02 12.36 12.65 
V Andromede...| 98 1 18 1<g T26a4 12.48 24 .02 12.50 12.79 
W Andromede....| 99 6 10 1<h 11.80 II.94 61 .25 12.19 12.60 
W Andromede....| 99 7 29 2<h 11.80 12.08 70 45 T2553 12.94 
W Andromede....| 03 10 11 u 12.42 12.42 52 .14 12.56 12.97 
RUConeeeees |) OA SLI 1<b 12.29 12243 23 .02 12.45 12.75 
RC OIE nercn a Osan u 12.81 12.81 46 -09 12.90 13.20 
ReiCoiiceree ee a O53) 024: z 12.83 12.83 46 .09 12.92 Tae 
RU Herctlis.....| 97 8 20 p 13.42 13.42 34 O4 13.46 RSH 
RiUirHerculis:.-.| 97 +9) 14 13542 1342 40 06 13.48 1375 
RU Peercttlis=7e4s| 97) 10: 14 1<p 13.42 13.56 55 Gi 13-73 14.00 
RU Herculis......| 97 10 23 |2-3<n PTS 13.10 62 26 13.36 iz aloe 
RiGiebHerculiswas. 4) 198 ©8277 Wie—4-< 7 12.40 12.89 40 06 12.95 ran22 
RU Herculisne...|) 98 8 27 2<n 12.75 12.93 40 06 12.99 13.26 
ISVGEereulisne |= O7 8O 2h 14—-4<5 12.67 13.16 26 02 13-21 13.46 
RUVLeECM Swen e4| MeO) G25 4<Ss 12.67 13.19 26 05 aod 13.49 
RVverereulisnaes a) 6 O7 910004. BRS: 12.67 13.09 36 05 13.14 13.39 
RVeHerclissec|e09S) (4726 <5 12.67 13.09 58 20 13.29 13.54 
Sd pawes genic om oIee 96 12 23 x 12.18 12.18 65 32 12.50 12.92 
S Lyte eens cele: OH) Be: 2-22 T2mo2 ear 17) ZT OI 13.18 13.60 
Deli cemrere mean sie O7 31L 16 z 12.82 T2232 4I 07 12.89 aNewe 
SHIMSPELSs Gano ones 97 12 29 Zz 12.82 12.82 73 56 ete ees! 13.80 
SiGy enews. sc). 94 6 6 x II.95 TIES 48 II 12.06 T2583 
Si Cy cite iaee 94 6 20 Bina 11.95 12223 4I O7 12.30 12.55 
SiCy onlay One ee 2<2% EL-95 ASAE 32 03 12226 T2555 
Si Gyemigescs acne: 00 10 26 y Lot POST, 16 oo T23r 12.56 
V Delphini ...... 94 6 28 I1<a D203 12-27 54 16 T2043 12.69 
WeDelpiintitcs. a. 94 8 26 2<a I2.ah3) 12.41 34 .O4 12.45 12,71 
WeWelpiiniigecs trac 97 8 27 |3-4<a 12-13 T2262 27 02 12.64 12.90 
VeDelphinit 1... 99 7 8 |4-5<a OTIS 12.76 49 xa 12.89 13.13 
Z Cassiopeie......| 99 6 10 12.99 12.99 40 .06 13.05 12.94 
Z Cassiopeie......| OO I I 1<k 12.99 13513 18 .OI 13.14 13.03 
Y Cassiopeia ....| 98 9 7 Zz 14.01 14.01 32 .03 14.04 1 HF 
Y Cassiopeie..... 98 10 5 Zz 14.01 14.01 32 .03 14.04 fs) 
Y Cassiopeies. =... OSs 55 a 13.53 3.53 24 .02 13.55 13.26 

Mea thapacpee tated; yettentste sare erclaire lor a. tenet nstesl hate en etaxclal suavo.'s soetuipel| else) aloue tere uate 12.90 13.02 

6-INCH, OCULAR 200. 

RV Herculisay act 99 ft LO 3-4<8 12.67 13.16 56 .18 13.34 13.59 
RV Herculis<. .... GS) op BA <S T2567, 13.16 16 .0O 13.16 13.41 
RO Vinerculiss 2... 00 I 20 4<s 12.07 13.19 68 -39 13.58 13.83 
Z Cassiopeiz..... I 
Z Cassiopeiz..... ro) 
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TABLE 119. Limit oF Vision.—Continued. 


12-INCH, OCULAR 67. 


Magnitude H. Reduction. {Corrected Magnitude. 
Field. Date. Estimate 
Star. Limit. Z. Cor. Be Px 
ym 
Riveblerculis 25.) O47 8 12 4<a 13.30 13.86 26° .02 13.88 14.13 
OCULAR 80. 
W Andromede....| 03 10 13 Zz 13.34 Bose 70 .45 1379 14.20 
Z Cassiopeia .....| ©0 2 25 4<k 12.99 T1355 48 ee 13.66 13-55 
Z Cassiopeiz......| O00 2 25 De 13.38 T3052 48 II 13.63 13-52 
LY CEA, Gree ems OE ie a ete Mae ctl PRRs Sree aah] ORCER Paine) MEMO Mey cere Babette pctik 5 alte 13.69 D574 
OCULAR 275. 
V Andromede 98 7 25 G 13.82 13.82 46 .09 13,08 14.20 
RaC oman pee ici OO" <4 64: ie 14.17 eka 3 G9 34 04. 14.26 14.56 
R Come ........ co 4 4 1<f 14.08 14322 34 .O4 14.26 14.56 
RAW PEK CHNS 21-0 8 OO? 3, 17 w’ 14.68 14.68 40 .06 14.74 15.01 
RU Herculis..... Cok a w’ 14.68 14.68 22 .O1 14.69 14.96 
RVetereulise oe. 1OOn84 4 p 14.75 14.75 20 .O1 14.76 15.01 
RV Herculis..... Cer 2h q 14.26 14.26 20 op 14027 14.52 
CELA SO pelargonate OOM Ae Anal San TOS 12.82 14.10 41 .O7 Le 14.59 
Ss Lyre oes OO AN =4 a 14.01 14.01 Al FOF 14.08 14.50 
V Delphini ...... Ou tin a 3<y 13.50 13.92 51 sie 14.05 14.31 
VeDelphini ..= .- Che gh a: ) 13.73 13.73 51 sua 13.86 Tete 
Mea ie etree he ete aes (onsen cseue|| cesta or eterall coretercitatcare ell evade: syeoney oi | Seeokene || nee oathece FA 27, EAS 57 
40-INCH, OCULAR 237. 
Vi Delpbint =~... =... OZ) 4512 4<A| 16.2 7 62 .06 16.8 17.2 
V -Delphini....:. CH A 1 2-3<7 H5i2 6 62 .06 15.0 15.8 
————E { 
Weebl. 5 Ghis eine ler eictoteee ortorg all eorord.ckr tall icicearcucrolsictal io Gain craig of Mo angel nena oo 16.2 16.5 
OCULAR 350. 
RV Herculis O22 aS 6<k 15.50 16.25 | 51 | aie 16.38 | 16.63 
OCULAR 450. 
V Delphini ...... 00 10 16 IM<u 15.3 16.1 34 
SONG Soneoues 05 11 18 5-6 <0 15.48 16.25 16 
OCULAR 750. 
WeDelpbinivn.. oo 8 29 | yM<A 16.2 16.7 | 51 | 
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